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[mAbstract] 



[Problem] To enable particulate filters to be simplified in structure and reduced in size, and to 
improve engine durability by reducing the amount of particulates in the exhaust gas recirculated 
to the intake system. 

[Solution] An EGR passage 1 8 is connected at one end to the exhaust manifold 1 3 and at the 
other end to the intake pipe 12 on the intake air upstream side of the intercooler 17, and the flow 
of exhaust gas recirculated to the intake pipe 12 from the EGR passage 18 is regulated by an 
EGR flow control valve 19. A controller 31 controls the EGR flow control valve 19 on the basis 
of the respective detection outputs from a revolution sensor 28 that detects the rotational speed of 
the engine 10 and a load sensor 29 that detects the load on the engine 10. An oxidation catalyst 
21 and a particulate filter 22 are provided in the EGR passage 18 in that order proceeding from 
the exhaust upstream side. By supporting active metal thereon, the particulate filter 22 is 
additionally constituted to fimction as an oxidation catalyst. 

[diagram: same as Fig.l] 
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[Scope of Claims] 

[Claim 1] An exhaust gas cleaner for turbocharged engines, characterised as: 

an exhaust gas cleaner for turbocharged engines that possesses an intake pipe (12) 
connected to the intake manifold (1 1) of the engine (10) to deliver air to the aforesaid engine (10) 
via the compressor (16a) and intercooler (17) of the turbocharger (16), an exhaust pipe (14) 
connected to the exhaust manifold (13) of the aforesaid engine (10) to discharge the exhaust from 
the aforesaid engine (10) to the atmosphere via the turbine (16b) of the aforesaid turbocharger 
(16), an EGR passage (18,58) connected at one end to the aforesaid exhaust manifold (13) or 
aforesaid exhaust pipe (14) and at the other end to the aforesaid intake pipe (12) on the intake air 
upstream side of the aforesaid intercooler (17), an EGR flow control valve (19,59) whereby the 
flow of exhaust recirculated from the aforesaid EGR passage (18,58) to the aforesaid intake pipe 
(12) can be regulated, a revolution sensor (28) that detects the rotational speed of the aforesaid 
engine (10), a load sensor (29) that detects the load on the aforesaid engine (10), and a controller 
(31) that controls the aforesaid EGR flow control valve (19,59) on the basis of the respective 
detection outputs of the aforesaid revolution sensor (28) and aforesaid load sensor (29); wherein 
an oxidation catalyst (21) and a particulate filter (22) are provided in the aforesaid EGR 
passage (18,58) in that order proceeding from the exhaust upstream side, 

and active metal is supported on the aforesaid particulate filter (22) so that the aforesaid 
particulate filter (22) is also constituted to function as an oxidation catalyst. 

[Claim 2] An exhaust gas cleaner for turbocharged engines, characterised as: 

an exhaust gas cleaner for turbocharged engines that possesses an intake pipe (12) 
connected to the intake manifold (1 1) of the engine (10) to deliver air to the aforesaid engine (10) 
via the compressor (16a) and intercooler (17) of the turbocharger (16), an exhaust pipe (14) 
connected to the exhaust manifold (13) of the aforesaid engine (10) to discharge the exhaust from 
the aforesaid engine (10) to the atmosphere via the turbine (16b) of the aforesaid turbocharger 
(16), an EGR passage (58) connected at one end to the aforesaid exhaust manifold (13) or 
aforesaid exhaust pipe (14) and at the other end to the aforesaid intake pipe (12) on the intake air 
upstream side of the aforesaid intercooler (17), an EGR flow control valve (59) provided in the 
aforesaid EGR passage (58) whereby the flow of exhaust recirculated to the aforesaid intake pipe 
(12) can be regulated, a revolution sensor (28) that detects the rotational speed of the aforesaid 
engine (10), a load sensor (29) that detects the load on the aforesaid engine (10), and a controller 
(31) that controls the aforesaid EGR flow control valve (59) on the basis of the respective 
detection outputs of the aforesaid revolution sensor (28) and aforesaid load sensor (29); wherein 

an oxidation catalyst (21) and particulate filter (22) are provided in the aforesaid exhaust 
pipe (14) in that order proceeding from the exhaust upstream side, 

active metal is supported on the aforesaid particulate filter (22) so that the aforesaid 
particulate filter (22) is also constituted to function as an oxidation catalyst, 

and the aforesaid EGR passage (58) branches from the aforesaid exhaust pipe (14) on the 
exhaust dovmstream side of the aforesaid particulate filter (22). 
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[Claim 3] The exhaust gas cleaner for turbocharged engines set down in Claim 1 or Claim 2 
wherein the oxidation catalyst (21) is constituted by supporting the active metal Pt, Pd, Ir, Rh, 
Ag, Co, Cu, Ni or Cr on a support of alumina, cordierite, beryllia, mullite, zirconia, silicon 
nitride or silicon carbide. 

[Claim 4] The exhaust gas cleaner for turbocharged engines set down in any of Claims 1 to 3 
wherein the active metal supported on the particulate filter (22) is Pt, Pd, Ir, Rh, Ag, Co, Cu, Ni 
or Cr. 

[Claim 5] The exhaust gas cleaner for turbocharged engines set down in any of Claims 1, 3 or 4 
so constituted that it possesses: 

a heat exchanger (60,120) provided in the EGR passage (58) on the exhaust upstream side 
of the oxidation catalyst (21) and capable of exchanging heat with exhaust flowing through the 
EGR passage (58), 

a coolant feed means (63,123) that feeds coolant (62) to the aforesaid heat exchanger 
(60,120) to lower the temperature of the exhaust flowing through the aforesaid EGR passage 
(58), and 

a temperature sensor (27) provided in the aforesaid EGR passage (58) on the exhaust 
upstream side of the aforesaid oxidation catalyst (21) to detect the temperature of the exhaust 
flowing through the EGR passage (58); 

and the controller (31) controls the aforesaid coolant feed means (63,123) on the basis of 
the detection output of the aforesaid temperature sensor (27). 

[Claim 6] The exhaust gas cleaner for turbocharged engines set down in any of Claims 1 , 3, 4 or 
5 so constituted that it possesses: 

a heat exchanger (80,130) provided in the EGR passage (58) on the exhaust downstream 
side of the particulate filter (22) and capable of exchanging heat with the exhaust flowing 
through the EGR passage (58), 

a coolant feed means (83,123) that feeds coolant (62) to the aforesaid heat exchanger 
(80,130) to lower the temperature of the exhaust flowing through the aforesaid EGR passage 
(58), and 

a temperature sensor (87) provided in the aforesaid EGR passage (58) on the exhaust 
downstream side of the aforesaid particulate filter (22) to detect the temperature of the exhaust 
flowing through the EGR passage (58); 

and the controller (31) controls the aforesaid coolant feed means (83,123) on the basis of 
the detection output of the aforesaid temperature sensor (87). 

[Claim 7] The exhaust gas cleaner for turbocharged engines set down in any of Claims 2 to 4 so 
constituted that it possesses: 

a heat exchanger (60) provided in the EGR passage (58) and capable of exchanging heat 
with the exhaust flowing through the EGR passage (58), 

a coolant feed means (63) that feeds coolant to the aforesaid heat exchanger (60) to lower 
the temperature of the exhaust flowing through the aforesaid EGR passage (58), and 
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a temperature sensor (27) provided in the aforesaid EGR passage (58) to detect the 
temperature of the exhaust flowing through the EGR passage (58); 

and the controller (31) controls the aforesaid coolant feed means (63) on the basis of the 
detection output of the aforesaid temperature sensor (27). 

[Claim 8] The exhaust gas cleaner for turbocharged engines set down in any of Claims 5 to 7 so 
constituted that the coolant is air; 

the coolant feed means (123) possesses 

ducts (126,127,128) connected to the heat exchangers (120,130), 

a blower (124) delivering the aforesaid air under pressure to the aforesaid heat exchangers 
(120,130) via the aforesaid ducts (126,127,128), and 

air flow control valves (129,131) provided in the aforesaid ducts (126,127,128) whereby 
the flow of the aforesaid air flowing through the aforesaid ducts (126,127,128) can be regulated; 

and the controller (31) controls the aforesaid blower (124) and aforesaid air flow control 
valves (129,131) on the basis of the detection output of the aforesaid temperature sensors 
(27,87). 

[Claim 9] The exhaust gas cleaner for turbocharged engines set down in any of Claims 5 to 7 so 
constituted that the coolant (62) is water; 

the coolant feed means (63,83) possesses 

cooling water pipes (64,84) connected to the heat exchangers (60,80), 

a cooling water pump (65) delivering the aforesaid water (62) under pressure to the 
aforesaid heat exchangers (60,80) via the aforesaid cooling water pipes (64,84), and 

cooling water flow control valves (66,86) provided in the aforesaid cooling water pipes 
(64,84) whereby the flow of the aforesaid water (62) flowing through the aforesaid cooling water 
pipes (64,84) can be regulated; 

and the controller (31) controls the aforesaid cooling water control valve (66) or the 
aforesaid cooling water flow control valve (86) and the aforesaid cooling water pump (65) on the 
basis of the detection output of the aforesaid temperature sensors (27,87). 

[Claim 10] The exhaust gas cleaner for turbocharged engines set down in any of Claims 1 to 4 
so constituted that it possesses: 

an air feed pipe (24) enabling air to be fed to the aforesaid EGR passage (18) and 
connected at one end to the intake pipe (12) between the compressor (16a) and intercooler (17) of 
the turbocharger (16) or to an air tank (151) and at the other end to the EGR passage (18), 

an air regulating valve (26) provided in the aforesaid air feed pipe (24) to open and close 
the aforesaid air feed pipe (24), and 

a temperature sensor (27) provided in the EGR passage (1 8) on the exhaust downstream 
side of the point of connection of the aforesaid air feed pipe (24) with the aforesaid EGR passage 
(18) to detect the temperature of the exhaust gas flowing through the EGR passage (18); 

and the controller (31) controls the aforesaid air regulating valve (26) on the basis of the 
detection output from the aforesaid temperature sensor (27). 
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[Claim 1 1] The exhaust gas cleaner for turbocharged engines set down in any of Claims 1 to 10 
wherein a gauze (33) of mesh 5-1000/inch is provided inside the intake pipe (12) between the 
particulate filter (22) and intercooler (17), in the EGR passage (18) or in the exhaust pipe (14). 

[Detailed Description of Invention] 

[0001] 

[Field of art of invention] The invention relates to apparatus for cleaning up mainly the nitrogen 
oxides (hereunder denoted NO J contained in the exhaust from turbocharged engines. More 
specifically, it relates to exhaust gas cleaners utilising exhaust gas recirculation apparatus 
(hereunder denoted EGR apparatus). 

[0002] 

[Prior art] Heretofore disclosed as exhaust gas cleaning apparatus of this kind is EGR apparatus 
wherein an EGR passage is provided between the exhaust system and intake system of the 
engine, a recombustion filter removing particulates from the exhaust by recombustion is 
provided in the EGR passage, and cooling apparatus is provided in the EGR passage on the 
exhaust downstream side of the filter for cooling the exhaust gas taken to high temperature by 
recombustion (Japan Utility Model, Kokai No.61-101663). Since a heating means such as 
nichrome wire is provided in the recombustion filter and the particulates in the exhaust gas are 
removed by recombustion by the heating means, this apparatus is able to recirculate cleaned 
exhaust gas free from particulates to the engine. As a result, wear of the engine sliding parts due 
to the aforesaid particulates can be prevented, and the amount of carbon, etc, contaminating the 
lubricant in the engine can be reduced. Engine durability and lubricant service life can hence be 
improved. Moreover, since exhaust can be recirculated to the engine at low temperature, the 
amount of NO^ discharged by the engine can be greatly diminished. 

[0003] On the other hand, diesel engine EGR apparatus has been disclosed (Japan Utility Model, 
Kokai No.2-46056) wherein a trap filter is provided in the EGR passage connected between the 
engine intake and exhaust passages, a temperature sensor is provided in the EGR passage on the 
exhaust downstream side of the filter [to detect the temperature ofj the gas flowing through the 
EGR passage, a cooling jacket that communicates with the cooling circuit of the engine via a 
communicating channel is provided around the aforesaid filter, and the aforesaid communicating 
channel is provided with a coolant flow control valve that opens when the output from the 
aforesaid temperature sensor is above a set value. Since the coolant flow control valve opens so 
that the trap filter is cooled by the coolant when the temperature of the exhaust gas flowing 
through the EGR passage on the downstream side rises above a set value in regeneration of the 
trap filter, diesel engine EGR apparatus of this kind inhibits evolution of SO3 during trap filter 
regeneration, thus eliminating the risk of the engine or intercooler being corroded by SO3. 
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[0004] 

[Problem addressed by the invention] However, EGR apparatus of the aforesaid prior art has the 
drawback that a heating means must be provided in the recombustion filter, increasing the 
complexity and size of the filter. The aforesaid diesel engine EGR apparatus of the prior art has 
also been problematic in that, since a cooling jacket is provided around a trap filter of 
comparatively large radius, the apparatus increases in size. The aim of the present invention is to 
provide an exhaust gas cleaner for turbocharged engines whereby particulate filters can be 
simplified in structure and reduced in size, and whereby engine durability can be improved by 
reducing the level of particulates in the exhaust recirculated to the intake system. Another aim of 
the invention is to provide an exhaust gas cleaner for turbocharged engines whereby formation of 
sulphate can be prevented by controlling the temperature of the exhaust flowing into the 
oxidation catalyst below a prescribed value and whereby damage and corrosion of the 
turbocharger compressor or intercooler and the engine can hence be prevented without reduction 
in the combustion efficiency of the engine. 

[0005] 

[Means of solving the problem] The invention in Claim 1 is an improvement to an exhaust gas 
cleaner for turbocharged engines that possesses an intake pipe 12 connected to the intake 
manifold 1 1 of the engine 10 shown in Fig.l or Fig.2 and delivering air to the engine 10 via the 
compressor 16a and intercooler 17 of the turbocharger 16, an exhaust pipe 14 connected to the 
exhaust manifold 13 of the engine 10 to discharge the exhaust from the engine 10 to the 
atmosphere via the turbine 16b of the turbocharger 16, an EGR passage 18 or 58 connected at 
one end to the exhaust manifold 13 or exhaust pipe 14 and at the other end to the intake pipe 12 
on the intake air upstream side of the intercooler 17, an EGR flow control valve 19 or 59 
whereby the flow of exhaust recirculated fi-om the EGR passage 18 or 58 to the intake pipe 12 
can be regulated, a revolution sensor 28 that detects the rotational speed of the aforesaid engine 
10, a load sensor 29 that detects the load on the engine 10, and a controller 31 that controls the 
EGR flow control valve 19 or 59 on the basis of the respective detection outputs of the revolution 
sensor 28 and load sensor 29. The constitution thereof is characterised in that an oxidation 
catalyst 21 and a particulate filter 22 are provided in the EGR passage 18 or 58 in that order 
proceeding from the exhaust upstream side, and active metal is supported on the particulate filter 
22 so that the particulate filter 22 fiinctions also as an oxidation catalyst. When the EGR flow 
control valve 19 or 59 opens in the exhaust gas cleaner so constituted, the exhaust is first 
admitted to the oxidation catalyst 21 where the unbumed fiiel combustibles and SOF (soluble 
organic fraction) comprising unburned lubricant combustibles in the exhaust particulates are 
processed by oxidation. The exhaust is then admitted to the particulate filter 22 where the soot in 
the exhaust particulates is trapped. As a result, the particulate content of the exhaust recirculated 
to the intake pipe 12 is greatly diminished. The soot deposited on the filter 22 is processed by 
oxidation with the active metal supported on the filter 22. 
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[0006] The invention in Claim 2 is an exhaust gas cleaner for turbocharged engines 
characterised in that, as shown in Fig.7, an oxidation catalyst 21 and particulate filter 22 are 
provided in the exhaust pipe 14 in that order proceeding from the exhaust upstream side, active 
metal is supported on the particulate filter 22 so that the particulate filter 22 functions also as an 
oxidation catalyst, and the EGR passage 58 branches from the aforesaid exhaust pipe 14 on the 
exhaust downstream side of the particulate filter 22. In this exhaust gas cleaner, the exhaust is 
cleaned by the oxidation catalyst 21 and particulate filter 22 at all times, and when the EGR 
control valve 59 opens, cleaned exhaust is recirculated to the intake pipe 12 via the EGR passage 
58. 

[0007] The invention in Claim 3 is the exhaust gas cleaner for turbocharged engines claimed for 
the invention in Claim 1 or Claim 2 wherein additionally the oxidation catalyst is constituted by 
supporting the active metal Pt, Pd, Ir, Rh, Ag, Co, Cu, Ni or Cr on a support of alumina, 
cordierite, beryllia, mullite, zirconia, silicon nitride or silicon carbide. The invention in Claim 4 
is the turbocharger engine exhaust gas cleaner claimed for the invention in any of Claims 1 to 3 
further characterised in that the active metal supported on the particulate filter (22) is Pt, Pd, Ir, 
Rh, Ag, Co, Cu, Ni or Cr. 

[0008] The invention in Claim 5 is the exhaust gas cleaner for turbocharged engines claimed for 
the invention in any of Claims 1, 3 or 4 so constituted that, as shovm in Fig.2 and Fig.3, it further 
possesses a heat exchanger 60 provided in the EGR passage 58 on the exhaust upstream side of 
the oxidation catalyst 21 and capable of exchanging heat with the exhaust gas flowing through 
the EGR passage 58, a coolant feed means 63 that feeds coolant 62 to the heat exchanger 60 to 
lower the temperature of the exhaust gas flowing through the EGR passage 58, and a temperature 
sensor 27 provided in the aforesaid EGR passage 58 on the exhaust upstream side of the 
oxidation catalyst 21 to detect the temperature of the exhaust gas flowing through the EGR 
passage 58; and the controller 3 1 controls the coolant feed means 63 on the basis of the detection 
output of the temperature sensor 27. Since the temperature of the exhaust admitted to the 
oxidation catalyst 21 in this exhaust gas cleaner is controlled by the heat exchanger 60 to a 
temperature below a specified value at which no sulphate is formed, the sulphate content of the 
exhaust recirculated to the intake pipe 12 is diminished. The soot deposited on the filter 22 is 
again processed by oxidation with active metal supported on the filter 22 and displaying 
oxidative activity at temperatures below the aforesaid specified temperature. 

[0009] The invention in Claim 6 is the exhaust gas cleaner for turbocharged engines claimed for 
the invention in any of Claims 1, 3, 4 or 5 so constituted that, as shown in Fig.4, it possesses a 
heat exchanger 80 provided in the EGR passage 58 on the exhaust downstream side of the 
particulate filter 22 and capable of exchanging heat with exhaust flowing through the EGR 
passage 58, a coolant feed means 83 that feeds coolant 62 to the heat exchanger 80 to lower the 
temperature of the exhaust flowing through the EGR passage 58, and a temperature sensor 87 
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provided in the EGR passage 58 on the exhaust downstream side of the particulate filter 22 to 
detect the temperature of the exhaust flowing through the EGR passage 58; and the controller 31 
controls the coolant feed means 83 on the basis of the detection output of the temperature sensor 
87. Since the temperature of the exhaust cleaned by the oxidation catalyst 21 and particulate filter 
22 in this exhaust gas cleaner is controlled to below a specified temperature by the heat 
exchanger 80, a relatively large amount of exhaust gas is fed to the intake pipe 12. As a result, 
there is no decline in combustion efficiency in the engine 10. 

[0010] The invention in Claim 7 is the exhaust gas cleaner for turbocharged engines claimed for 
the invention in any of Claims 2 to 4 so constituted that, as shown in Fig.7, it possesses a heat 
exchanger 60 provided in the EGR passage 58 and capable of exchanging heat with exhaust 
flowing through the EGR passage 58, a coolant feed means 63 that feeds coolant to the heat 
exchanger 60 to lower the temperature of the exhaust flowing through the EGR passage 58, and a 
temperature sensor 27 provided in the EGR passage 58 to detect the temperature of the exhaust 
flowing through the EGR passage 58; and the controller 31 controls the coolant feed means 63 on 
the basis of the detection output of the temperature sensor 27. Since the temperature of the 
exhaust cleaned by the oxidation catalyst 21 and particulate filter 22 admitted to the EGR 
passage 58 in this exhaust gas cleaner is controlled to a temperature below a specified 
temperature by the heat exchanger 60, a relatively large amount of exhaust gas is fed to the 
intake pipe 12. As a result, there is no decline in combustion efficiency in the engine 10. 

[001 1] The invention in Claim 8 is the exhaust gas cleaner for turbocharged engines claimed for 
the invention in any of Claims 5 to 7 so constituted that the coolant is air and, as shown in Fig.6, 
the coolant feed means 123 possesses ducts 126,127,128 connected to heat exchangers 120,130, 
a blower 124 delivering air under pressure to the heat exchangers 120,130 via the ducts 
126,127,128, and air flow control valves 129,131 provided in the aforesaid ducts 126,127,128 
whereby the flow of air through the ducts 126,127,128 can be regulated; and the controller 31 
controls the blower 124 and air flow control valves 129,131 on the basis of the detection output 
of the temperature sensors 27,87, The invention in Claim 9 is the exhaust gas cleaner for 
turbocharged engines claimed for the invention in any of Claims 5 to 7 so constituted that the 
coolant is water and, as shown in Fig.2 or Fig.4, the coolant feed means 63 or 83 possesses a 
cooling water pipe 64 or 84 connected to the heat exchanger 60 or 80, a cooling water pump 65 
delivering the water 62 under pressure to the aforesaid heat exchanger 60 or 80 via the cooling 
water pipe 64 or 84, and a cooling water flow control valve 66 or 86 provided in the cooling 
water pipe 64 or 84 whereby the flow of the water 62 flowing through the cooling water pipe 64 
or 84 can be regulated; and the controller 3 1 controls the cooling water control valve 66 or the 
cooling water control valve 86 and the cooling water pump 65 on the basis of the detection 
output of the temperature sensor 27 or 87. 
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[0012] The invention in Claim 10 is the exhaust gas cleaner for turbocharged engines claimed 
for the invention in any of Claims 1 to 4 so constituted that, as shown in Fig.l or Fig.8, it 
possesses an air feed pipe 24 cormected at one end to the intake pipe 12 between the compressor 
16a and intercooler 17 of the turbocharger 16, or to an air tank 151, and cormected at the other 
end to the EGR passage 1 8, whereby air can be fed to the EGR passage 1 8, an air regulating 
valve 26 provided in the air feed pipe 24 to open and close the air feed pipe 24, and a temperature 
sensor 27 provided in the EGR passage 18 on the exhaust downstream side of the point of 
cormection of the air feed pipe 24 with the EGR passage 18 to detect the temperature of the 
exhaust flowing through the EGR passage 18; and the controller 31 controls the air regulating 
valve 26 on the basis of the detection output from the temperature sensor 27. In this exhaust gas 
cleaner, air is admitted via the air feed pipe 24 and mixed with the exhaust flowing through the 
EGR passage 18; the exhaust gas temperature in the EGR passage is therefore reduced to less 
than a specified temperature. As a result, formation of sulphate in the oxidation catalyst 21 can 
be diminished or the rate of recirculation of exhaust to the intake pipe 1 2 can be increased. 

[0013] The invention in Claim 1 1 is the exhaust gas cleaner for turbocharged engines claimed 
for the invention in any of Claims 1 to 10 wherein, as shown in Fig.l, a gauze 33 of mesh 
5-1000/inch is additionally provided inside the intake pipe 12 between the particulate filter 22 
and intercooler 17, in the EGR passage 18, or in the exhaust pipe 14. Since fragments of the 
oxidation catalyst 21 and particulate filter 22 are trapped by the gauze 33, this exhaust gas 
cleaner is able to prevent ingress of the said fragments to the engine 10. The reason for limiting 
the mesh of the gauze 33 to 5-1000/inch is that a mesh of less than 5/inch has the drawback that 
fragments of the particulate filter 22, etc, are sucked into the engine 10, while a mesh exceeding 
1000/inch has the drawback of increasing the intake air resistance in the intake pipe 12. 

[0014] 

[Practical embodiments of invention] A first practical embodiment of the invention will now be 
described in detail with reference to the drawings. As shown in Fig.l, an intake pipe 12 is 
cormected to the intake port of a diesel engine 1 0 via an intake manifold 1 1 , while an exhaust 
pipe 14 is connected to the exhaust port via an exhaust manifold 13. The compressor 16a and 
intercooler 17 of a turbocharger 16 are each provided in the intake pipe 12 while the turbine 16b 
of the turbocharger 16 is provided in the exhaust pipe 14. An EGR passage 18 whereby exhaust 
is recirculated to the intake pipe 12 is connected at one end to the end of the intake manifold 1 3 
and connected at the other end to the intake pipe 12 between the compressor 16a and intercooler 
17. The EGR passage 18 is provided with an EGR flow control valve 19 whereby the flow of 
exhaust recirculated from the EGR passage 18 to the intake pipe 12 can be adjusted. The control 
valve 19 possesses a valve element 19a that opens and closes the EGR passage 18 and a drive 
element 19b constituted by a stepping motor or the like that drives the valve element 19a so that 
it takes up a specified angle, i.e. so that the EGR passage 18 assumes a specified aperture. 
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[0015] In addition, an oxidation catalyst 21 and particulate filter 22 are provided in that order, 
proceeding from the exhaust upstream side, in the EGR passage 1 8 on the exhaust downstream 
side of the EGR flow control valve 19. The oxidation catalyst 21 may be specified as a 
monolithic catalyst wherein an active metal such as Pt, Pd, Ir, Rh, Ag, Co, Cu, Ni or Cr is 
supported on a honeycomb support formed from a ceramic such as alumina, cordierite, beryllia, 
mullite, zirconia, silicon nitride or silicon carbide, or a pellet catalyst wherein the aforesaid 
active metal is supported on a granular support formed from the aforesaid ceramic. The 
particulate filter 22 (not illustrated) contains numerous polygonal passages divided one from the 
other by porous partition walls permeable to exhaust gas but impermeable to particulates and is 
formed by alternately sealing mutually adjacent entrances and exits to/from the polygonal 
passages. The filter 22 is formed from a ceramic such as cordierite, alumina, beryllia, mullite, 
zirconia, silicon nitride and silicon carbide and supported on the surface of the partition walls in 
the fiher 22 is an active metal such as Pt, Pd, Ir, Rh, Ag, Co, Cu, Ni or Cr. The active metal is 
either directly supported on the partition walls of the filter 22 or is thereon supported after a 
slurry containing y-alumina powder has been coated on the partition walls. By virtue of the 
aforesaid active metal, the filter 22 acquires the fianction of an oxidation catalyst in addition to its 
intrinsic filtering function. The oxidation catalyst 21 and filter 22 are accommodated in a single, 
long, tubular case 23. 

[0016] An air feed pipe 24 capable of feeding air to the EGR passage 18 is connected between 
the intake pipe 12 and EGR passage 18. One end of the air feed pipe 24 is connected to the intake 
pipe 12 between the compressor 16a of the turbocharger 16 and the point of connection of the 
intake pipe 12 with the EGR passage, while the other end of the air feed pipe 24 is connected to 
the EGR passage 18 between the EGR flow control valve 19 and oxidation catalyst 21. The air 
feed pipe 24 is provided with an air regulating valve 26 that opens and closes the pipe 24; and a 
temperature sensor 27 that detects the temperature of the exhaust flowing through the EGR 
passage 18 is provided in the EGR passage 18 between the oxidation catalyst 21 and the point of 
connection of the air feed pipe 24 with the EGR passage 18. The respective outputs from the 
temperature sensor 27, the revolution sensor 28 that detects the rotational speed of the engine 10 
and the load sensor 29 that detects the load on the engine 10 are connected to the control inputs 
of the controller 3 1 , while the control outputs of the controller 3 1 are connected to the EGR flow 
control valve 1 9 and the air regulating valve 26. 

[0017] The optimum aperture of the EGR passage 18 generated by the EGR flow control valve 
19 with respect to change in the rotational speed and load of the engine 10 is stored as a map in 
the memory 32 of the controller 31. Recirculation of exhaust gas to the intake system with the 
EGR flow control valve 19 under the control of the controller 3 1 on the basis of the detection 
outputs from the revolution sensor 28 and load sensor 29 has the effect that the heat capacity of 
the inert gas accounting for most of the exhaust gas lowers the maximum combustion 
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temperature in the engine 10 and makes it possible to reduce NO^ emission. In addition, the 
controller 3 1 controls the air regulating valve 26 so that the exhaust gas temperature detected by 
the aforesaid temperature sensor 27 lies in the range 200-3 SC'C. It is known that when the 
exhaust gas temperature at the inlet to the oxidation catalyst 21 detected by the temperature 
sensor 27 exceeds 400^C, the SO2 in the exhaust is oxidised by the oxidation catalyst 21 with a 
sharp increase in the formation of sulphate. Although sulphate counts as particulate matter, it is 
of a size virtually untrappable with the filter 22. The controller 3 1 is therefore configured to 
control the air regulating valve 26 so that the temperature of the exhaust flowing through the 
EGR passage 18 lies within the aforesaid temperature range. In addition, a gauze 33 of mesh 5- 
1000/inch is provided in the intake pipe 12 between the particulate filter 22 and the intercooler 
17. The gauze 33 is formed from wire of material such as SUS304 or SUS3 16 and may equally 
be provided in the EGR passage so long as it lies between the particulate filter 22 and intercooler 
17. Item 34 is a silencer provided in the exhaust pipe 14 on the exhaust downstream side of the 
turbine 16b of the turbocharger 16; and item 36 is an air cleaner provided in the intake pipe 12 on 
the intake air upstream side of the compressor 16a of the turbocharger 16. 

[0018] The operation of the exhaust gas cleaner for turbocharged engines thus constituted will 
now be explained. When the controller 3 1 opens the EGR flow control valve 19, exhaust gas is 
admitted to the oxidation catalyst 21 and the fuel unburned combustibles and SOF (soluble oil 
fraction) comprising lubricant unburned combustibles in the particulates carried in the exhaust 
are processed by oxidation by the oxidation catalyst 21. The oxidised exhaust gas is admitted to 
the particulate filter 22 where the soot component is trapped from the particulates remaining in 
the exhaust gas. As a result, exhaust almost free from particulates is recirculated to the intake 
pipe 12 and the durability of the engine can be improved. Moreover, since the soot deposited on 
the filter 22 is processed by oxidation by the Pt supported on the filter 22, the filter 22 cannot 
become blocked. Again, since air firom the intake pipe 12 is fed from the air feed pipe 24 and 
mixed with the exhaust admitted to the oxidation catalyst 21 to control the exhaust gas 
temperature to not more than 350°C, no sulphate is formed on the oxidation catalyst 21 . Since 
the active metal supported on the filter 22 retains catalytic activity at temperatures below 400^^0, 
soot deposited on the filter 22 is oxidised by active oxygen on the aforesaid active metal. As a 
result, deposition of soot in the intercooler 17 and engine 10 and corrosion of the intercooler 17 
and engine 10 can be prevented. Furthermore, since fi'agments, etc, of the oxidation catalyst 21 
and particulate filter 22 are trapped by the gauze 33 provided in the intake pipe 12, ingress of the 
aforesaid fragments, etc, to the engine can be prevented. 

[0019] Fig.2 and Fig.3 show a second practical embodiment of the invention. In Fig.2 the same 
numerals as in Fig.l denote the same parts. The EGR passage 58 is connected at one end to the 
exhaust pipe 14 between the silencer 34 and the turbine 16b of the turbocharger 16 and at the 
other end to the intake pipe 12 between the air cleaner 36 and the compressor 16a of the 
turbocharger 16. The EGR passage 58 is provided with an EGR flow control valve 59 whereby 
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the flow rate of the exhaust gas recirculated from the EGR passage 58 to the intake pipe 12 can 
be regulated; and an oxidation catalyst 21 and particulate filter 22 are provided in that order, 
proceeding from the exhaust upstream side, in the EGR passage 58 on the exhaust downstream 
side of the EGR flow control valve 59. A crank-shaped section 58a bending in crank fashion is 
formed in the EGR passage 58 on the exhaust upstream side of the oxidation catalyst 21, and the 
EGR flow control valve 59 is provided in the said crank-shaped section 58a. As shown in detail 
in Fig.3, the control valve 59 has an annular valve seat 59a mounted on the inner peripheral face 
at the approximate mid-point of the crank-shaped section 58a of the EGR passage 58, a valve 
element 59b that opens or closes the EGR passage 58 by disengaging from or abutting the valve 
seat 59a, and a drive element 59c constituted from a linear solenoid, etc, that drives the valve 
element 59b by shifting it to and fro in the lengthwise direction in the centre of the crank-shaped 
section 58a of the EGR passage 58 until the EGR passage assumes a specified aperture. 

[0020] The peripheral face of the crank-shaped section 58a of the EGR passage 58 is covered 
with a jacket 61, a hollow space 61a allowing the passage of coolant 62 thus being formed 
between the jacket 61 and EGR passage 58. A heat exchanger 60 is constituted by the jacket 61 
and the crank-shaped section 58a of the EGR passage 58. Water 62 comprising the coolant is fed 
to the hollow space 61a in the heat exchanger 60 by a coolant feed means 63, Referring back to 
Fig.2, it will be seen that the coolant feed means 63 possesses a cooling water pipe 64 connected 
to the jacket 61, a cooling water pump 65 delivering water 62 (Fig.3) under pressure to the 
aforesaid hollow space 61a via the cooling water pipe 64, and a cooling water flow control valve 
66, provided in the cooling water pipe 64, whereby the flow of water 62 (Fig.3) through the 
cooling water pipe 64 can be regulated. The cooling water pump 65 is driven by the engine 10 
and circulates engine cooling water via the main pipe 67 to the radiator and engine cooling block 
(not illustrated). The cooling water pipe 64 is connected at one end to the main pipe 67 of the 
discharge side of the pump 65 and at the other end to the radiator. The cooling water flow control 
valve 66 comprises a needle valve (not illustrated) that opens and closes the cooling water pipe 
64 and a valve drive 66a composed of a stepping motor or the like that drives the needle valve so 
that it takes up a specified angle, i.e. so that the cooling water pipe 64 assumes a specified 
aperture. 

[0021] A temperature sensor 27 that detects the temperature of the exhaust flowing through the 
EGR passage 58 is inserted in the EGR passage 58 between the oxidation catalyst 21 and the heat 
exchanger 60. The respective detection outputs of the temperature sensor 27, revolution sensor 
28 and load sensor 29 are connected to the control inputs of the controller 31, while the control 
outputs of the controller 3 1 are connected to the cooling water flow control valve 66 and EGR 
flow control valve 59. The controller 31 is configured to control the cooling water flow control 
valve 66 so that the temperature of the exhaust flowing through the EGR passage 58 lies in the 
range 200-350°C. The cooling water pump 65 need not be the aforesaid pump driven by the 
engine 10 circulating engine cooling water to the radiator and engine cooling block but may 
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instead be a dedicated pump for feeding water 62 comprising coolant to the heat exchanger 60; in 
which case the controller 3 1 is configured to control the aforesaid pump as well as the cooling 
water flow control valve 66. 

[0022] Since the exhaust is cooled by water 62, the exhaust gas cleaner for turbocharged engines 
thus constituted entails no increase in the oxygen concentration of the exhaust gas; since it 
functions in essentially the same way as the aforesaid first practical embodiment, a repeat 
description of its operation will be omitted. 

[0023] Fig.4 shows a third practical embodiment of the invention; wherein the same numerals as 
in Fig.2 indicate the same parts. The EGR flow control valve 59 is constituted with the same 
structure as the EGR flow control valve in the second practical embodiment, though instead of a 
heat exchanger being provided on the peripheral face of the EGR flow control valve 59, a heat 
exchanger 80 is provided in the EGR passage 58 on the exhaust downstream side of the 
particulate filter 22. The heat exchanger 80 possesses a jacket 81 covering the peripheral face of 
the EGR channel 58, and a hollow space 81a through which coolant can be passed, formed 
between the jacket 81 and the EGR passage 58. Water comprising the coolant is fed to the hollow 
space 81a in the heat exchanger 80 by a coolant feed means 83 of the same structure as in the 
aforesaid second practical embodiment. The coolant feed means 83 comprises a cooling water 
pipe 84, cooling water pump 65 and cooling water flow control valve 86. In addition, [a 
temperature sensor 87] is inserted in the EGR passage 58 on the exhaust downstream side of the 
heat exchanger 80. The respective detection outputs of the temperature sensor 87, revolution 
sensor 28 and load sensor 29 are connected to the control inputs of the controller 31, while the 
control outputs of the controller 3 1 are connected to the cooling water flow control valve 86 and 
the EGR flow control valve 59. When the temperature sensor 87 in the exhaust gas cleaner for 
turbocharged engines thus constituted detects that the temperature of the exhaust gas cleaned by 
the oxidation catalyst 21 and particulate filter 22 is above lOO^C, the controller 3 1 controls the 
cooling water flow control valve 86 of the coolant feed means 83 on the basis of the detection 
output from the temperature sensor 87, delivering cooling water under pressure to the hollow 
space 81a in the heat exchanger 80 via the cooling water pipe 84. As a result, the temperature of 
the cleaned exhaust gas falls below lOO^'C, and since a comparatively large amount of exhaust 
gas is fed to the intake pipe 12 of the engine 10, there is no decline in combustion efficiency in 
the engine 10. 

[0024] Fig. 5 shows a fourth practical embodiment of the invention; wherein the same numerals 
as in Fig.2 indicate the same parts. A heat exchanger 80 of the same structure as the heat 
exchanger in the third practical embodiment is provided in the EGR passage 58 on the exhaust 
downstream side of the particulate filter 22 of the exhaust gas cleaner in the second practical 
embodiment. Cooling water is delivered under pressure by a pump 65 to the jacket 81 of the heat 
exchanger 80 via a cooling water pipe 84 branching from the cooling water pipe 64, wherein the 
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cooling water pipe 84 is provided with a cooling water flow control valve 86. A temperature 
sensor 87 detecting the temperature of the exhaust gas flowing through the EGR passage 58 is 
inserted in the EGR passage 58 on the exhaust downstream side of the heat exchanger 80. The 
respective detection outputs of the temperature sensors 27 and 87, revolution sensor 28 and load 
sensor 29 are connected to the control inputs of the controller 3 1 while the control outputs of the 
controller 3 1 are cormected to the cooling water flow control valve 66 and 86 and the EGR flow 
control valve 59. The constitution is otherwise essentially the same as in the second practical 
embodiment. In the exhaust gas cleaner for turbocharged engines thus constituted, the 
temperature of the exhaust gas admitted to the oxidation catalyst 21 is cooled to less than 350°C 
by the heat exchanger 60; formation of sulphate in the oxidation catalyst 21 is therefore 
diminished. Moreover, although the temperature of the exhaust gas discharged from the 
particulate filter 22 is 200-250°C, the exhaust is thereafter cooled to less than 100°C by the heat 
exchanger 80 and there is therefore no decline in combustion efficiency in the engine 10. 

[0025] Fig.6 shows a fifth practical embodiment of the invention; wherein the same numerals as 
in Fig.2 indicate the same parts. Heat exchangers 120 and 130 using air as coolant are 
respectively provided in the EGR passage 58 between the EGR flow control valve 59 and 
oxidation catalyst 21 and in the EGR passage 58 on the exhaust downstream side of the 
particulate filter 22. The heat exchangers 120 and 130 are connected at both ends to the EGR 
passage 58 and are each equipped with cases 120a and 130a of larger diameter than the EGR 
passage 58, many fins (not shown) arranged at a specified spacing and extending in the direction 
of exhaust flow within the cases 120a and 130a and, penetrating the said fins, many tubular 
elements (not shown) through which coolant can pass. The fins and tubular elements are in this 
example made of SUS304 and SUS3 16, respectively. The coolant feed means 123 feeding air 
comprising the coolant to the heat exchangers 120 and 130 possesses a blower 124 comprising a 
blower unit 124a driven by a motor 124b, a main duct 126 connected to the discharge port of the 
blower unit 124a, a pair of branch ducts 127 and 128 each branching from the main duct 126 and 
connected to the tubular elements of the heat exchangers 120 and 130, and a pair of air flow 
control valves 129 and 131, provided in the pair of branch ducts 127 and 128, whereby the flow 
rate of the air flowing through the branch ducts 127 and 128 can be separately regulated. An air 
cleaner 132 is provided at the intake port of the blower unit 124a. The air flow control valves 129 
and 131 comprise valve elements 129a and 131a that open and close the branch ducts 127 and 
128, and valve drives 129b and 131b constituted by stepping motors or the like that drive the 
valve elements 129a and 13 la so that they take up a specified angle, i.e. so that the branch ducts 
127 and 128 assume a specified aperture. 

[0026] Temperature sensors 27 and 87 that detect the temperature of the exhaust flowing 
through the respective sites in the EGR passage 58 are respectively inserted in the EGR passage 
58 between the EGR flow control valve 59 and oxidation catalyst 21, and in the EGR passage 58 
on the exhaust downstream side of the heat exchanger 130. The respective detection outputs of 
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the temperature sensors 27 and 87, the revolution sensor 28 and the load sensor 29 are connected 
to the control inputs of the controller 3 1 while the control outputs of the controller 3 1 are 
connected to the motor 124b driving the blower unit 124a, the air flow control valves 129 and 
131 and the EGR flow control valve 59. Any one or both of the aforesaid two heat exchangers 
120 and 1 30 can be omitted if the temperature of the exhaust flowing through the EGR passage 
58 remains less than the respective specified values without the heat exchangers 120 and 130 
being used. Except for the heat exchangers 120 and 130 utilising air instead of water, the exhaust 
gas cleaner for turbocharged engines thus constituted is essentially the same in operation as the 
aforesaid fourth practical embodiment. A repeat description will therefore be omitted. 

[0027] Fig. 7 shows a sixth practical embodiment of the invention; wherein numerals the same as 
in Fig.2 indicate the same parts. An oxidation catalyst 2 1 and particulate filter 22 are provided in 
that order, proceeding from the exhaust upstream side, in the exhaust pipe 14 oh the exhaust 
upstream side of the silencer 34. In addition, the EGR passage 58 is connected at one end to the 
exhaust pipe 14 betvveen the particulate filter 22 and silencer 34 and at the other end to the intake 
pipe 12 between the compressor 16a of the turbocharger 16 and the air cleaner 36, The EGR 
passage is provided with a heat exchanger 60 and coolant feed means 63 of respectively identical 
structure to the heat exchanger and coolant feed means of the second practical embodiment, and 
a temperature sensor 27 that detects the temperature of the exhaust flowing through the EGR 
passage 58 is provided in the EGR passage 58 on the exhaust downstream side of the aforesaid 
heat exchanger 60. The aforesaid heat exchanger 60 can be omitted if the temperature of the 
exhaust flowing through the EGR passage 58 remains below the specified temperature without 
the heat exchanger 60 being used. The operation of the exhaust gas cleaner for turbocharged 
engines thus constituted is essentially the same as in the aforesaid second practical embodiment. 
A repeat description will therefore be omitted. 

[0028] Fig.8 shows a seventh practical embodiment; wherein the same numerals as in Fig.l 
indicate the same parts. The exhaust gas cleaner in this embodiment has the same constitution as 
the exhaust gas cleaner of the first practical embodiment except that one end of the air feed pipe 
24 is connected to an air tank 151 instead of the intake pipe 12. Except for the air mixed with the 
exhaust gas admitted to the oxidation catalyst 21 being fed fi-om the air tank 151, operation of the 
exhaust gas cleaner for turbocharged engines thus constituted is essentially the same as in the 
aforesaid first practical embodiment. A repeat description will therefore be omitted. 

[0029] 

[Working example] 

< Working Example 1> Working Example 1 was provided by an exhaust gas cleaner wherein a 
monolithic catalyst of Pt supported on an alumina honeycomb support was used as the oxidation 
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catalyst 21 indicated in Fig.l, and a honeycomb filter containing numerous polygonal passages 
divided one from the other by porous partition walls of cordierite whereon Pt was supported was 
used as the particulate filter 22. 

<Comparative Example 1> Although not illustrated, Comparative Example 1 was provided by 
an exhaust gas cleaner wherein the oxidation catalyst and particulate filter of Working Example 1 
were removed from the EGR passage and the air feed pipe and air feed regulating valve were 
removed, leaving only the EGR flow control valve in the EGR passage. 

[0030] <Evaluative test> The amount of particulates (g/hour) in the exhaust gas recirculated to 
the intake pipe from the EGR passage was determined for the respective exhaust gas cleaners of 
Working Example 1 and Comparative Example 1 with the engine speed and loa4 kept the same 
in both examples. The test results are shown in Fig.9. It will be seen from Fig.9 that whereas the 
amount of particulates was 1.5 g/hour in Comparative Example 1, the amount of particulates was 
greatly reduced to 0.1 g/hour in Working Example 1. 

[0031] 

[Benefit of invention] As hereinbefore noted, since the invention is so constituted that an 
oxidation catalyst and particulate filter are provided in that order proceeding from the exhaust 
upstream side in an EGR passage cormected at one end to the exhaust manifold or exhaust pipe 
and at the other end to the intake pipe on the intake air upstream side of the intercooler, and since 
active metal is supported on the particulate filter so that the particulate filter also functions as an 
oxidation catalyst, the fuel unburned combustibles and SOF comprising lubricant unburned 
combustibles in the particulates carried in the exhaust are first processed by oxidation on the 
oxidation catalyst and the soot component is then trapped from the peirticulates remaining in the 
exhaust gas. As a result, the amount of particulates in the exhaust recirculated to the intake pipe 
can be greatly reduced. Moreover, compared with conventional EGR apparatus wherein the filter 
must be provided with a heating means to bum off the particulates deposited on the filter, the 
invention processes the soot deposited on the filter by oxidation with Pt supported on the filter; 
even though no heating means is provided in the filter, therefore, the filter remains free of 
blockage. Again, compared with conventional EGR apparatus for diesel engines that has posed 
the problem of the increased bulk of the apparatus due to the provision of a cooling jacket around 
the trap filter, the invention enables the apparatus to be made relatively compact since cooling of 
the exhaust gas flowing through the EGR passage is achieved at locations in the EGR passage 
other than the oxidation catalyst and particulate filter. 

[0032] Moreover, if the apparatus is so constituted that a heat exchanger capable of exchanging 
heat with the exhaust flowing through the EGR passage is provided in the EGR passage on the 
exhaust upstream side of the oxidation catalyst, a coolant feed means feeding coolant to the heat 
exchanger lowers the temperature of the exhaust flowing through the EGR passage, and a 
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controller controls the coolant feed means on the basis of the detection output from a temperature 
sensor detecting the temperature of the exhaust flowing through the EGR passage, no sulphate is 
formed on the oxidation catalyst since the temperature of the exhaust flowing into the oxidation 
catalyst is then controlled below a specified temperature. As a result, the amount of particulates 
in the exhaust recirculated from the EGR passage to the intake pipe or intake manifold can be 
further reduced. Moreover, if the apparatus is so constituted that a heat exchanger is provided in 
the EGR passage on the exhaust downstream side of the particulate filter, a coolant feed means 
feeds coolant to the heat exchanger to lower the temperature of the exhaust flowing through the 
EGR passage, and a controller controls the aforesaid coolant feed means on the basis of the 
detection output from a temperature sensor provided in the EGR passage on the exhaust 
downstream side of the particulate filter, the exhaust gas fed to the engine can then be kept below 
a specified temperature and a reduction in combustion efficiency in the engine is therefore 
avoided. Again, the same respective benefits as the aforesaid are obtained if the apparatus is 
constituted so that the exhaust pipe is provided with an oxidation catalyst and particulate filter in 
that order proceeding from the exhaust upstream side, active metal is supported on the particulate 
filter so that the particulate filter also functions as an oxidation catalyst, and the EGR passage is 
branched from the exhaust pipe on the exhaust downstream side of the particulate filter, and if in 
addition the apparatus is constituted so that a heat exchanger is provided in the EGR passage of 
the exhaust gas cleaner, a coolant feed means feeds coolant to the heat exchanger to lower the 
temperature of the exhaust flowing through the EGR passage, and a controller controls the 
aforesaid coolant feed means on the basis of the detection output from a temperature sensor 
provided in the EGR passage on the exhaust downstream side of the particulate filter. 

[0033] Furthermore, if an air feed pipe connected at one end to the intake pipe between the 
compressor and intercooler of the turbocharger or to an air tank and cormected at the other end to 
the EGR passage is constituted so that air can be fed to the EGR passage, an air regulating valve 
provided in the air feed pipe opens/closes the air feed pipe, a temperature sensor provided in the 
EGR passage on the exhaust downstream side of the point of connection of the air feed pipe with 
the EGR passage detects the temperature of the exhaust flowing through the EGR passage and a 
controller is configured to control the air regulating valve on the basis of the detection output of 
the temperature sensor, then air admitted via the air feed pipe is mixed with the exhaust gas 
flowing through the EGR passage; at the same time as the exhaust gas temperature in the EGR 
passage is reduced below a specified temperature, therefore, the oxygen concentration in the 
exhaust increases. As a result, formation of sulphate on the oxidation catalyst is diminished and 
damage and corrosion to the turbocharger compressor and intercooler or engine can be prevented. 
Furthermore, if a gauze of mesh 5-1000/inch is provided in the intake pipe between the 
particulate filter and intercooler, in the EGR passage, or in the exhaust pipe, fragments of the 
oxidation catalyst or particulate filter are trapped by the gauze; ingress of the aforesaid fragments 
to the engine can therefore be prevented. 
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[Brief Description of Drawings] 

[Fig.l] A configurational diagram showing the first exhaust gas cleaner for turbocharged 
engines claimed for the invention. 

[Fig.2] A corresponding configurational diagram to Fig.l, showing the second exhaust gas 
cleaner for turbocharged engines claimed for the invention. 

[Fig.3] An enlarged sectional view of part A of Fig.2. 

[Fig.4] A corresponding configurational diagram to Fig.l, showing the third exhaust gas cleaner 
for turbocharged engines claimed for the invention. ... 



[Fig.5] A corresponding configurational diagram to Fig.l, showing the fourth exhaust gas 
cleaner for turbocharged engines claimed for the invention. 

[Fig.6] A corresponding configurational diagram to Fig.l, showing the fifth exhaust gas cleaner 
for turbocharged engines claimed for the invention. 

[Fig.7] A corresponding configurational diagram to Fig.l, showing the sixth exhaust gas cleaner 
for turbocharged engines claimed for the invention. 

[Fig.8] A corresponding configurational diagram to Fig.l, showing the seventh exhaust gas 
cleaner for turbocharged engines claimed for the invention. 

[Fig.9] A diagram showing the amount of particulates fed to the intake pipe in Working 
Example 1 and Comparative Example 1 . 
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[Key to symbols] 



10 engine 

11 intake manifold 

12 intake pipe 

13 exhaust manifold 

14 exhaust pipe 

16 turbocharger 
16a compressor 
16b turbine 

17 intercooler 

18.58 EGR passage 

19.59 EGR flow control valve 

21 oxidation catalyst 

22 particulate filter 
24 air feed pipe 

26 air regulating valve 



27,87 temperature sensor 

28 revolution sensor 

29 load sensor 
31 controller 

33 gauze 

60,80, 1 20, 1 30 heat exchanger 

62 water (coolant) 

63,83,123 coolant feed means 

64,84 cooling water pipe 

65 cooling water pump 

66,86 cooling water flow control valve 

124 blower 

126,127,128 ducts 

129, 1 3 1 air flow control valve 

151 air tank 
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1 4 exhaust pipe 

16 turbocharger 
1 6a compressor 
1 6b turbine 

17 intercooler 

18 EGR passage 



Fig.2 



19 EGR flow control valve 

21 oxidation catalyst 

22 particulate filter 
24 air feed pipe 

26 air regulating valve 

27 temperature sensor 

28 revolution sensor 

29 load sensor 

31 controller 

32 memory 

33 gauze 



10 engine 
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12 intake pipe 

13 exhaust manifold 

14 exhaust pipe 

16 turbocharger 
1 6a compressor 
1 6b turbine 

17 intercooler 

2 1 oxidation catalyst 

22 particulate filter 
28 revolution sensor 
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22 particulate filter 

27 temperature sensor 

28 revolution sensor 

29 load sensor 

31 controller 

32 memory 

58 EGR passage 

59 EGR flow control valve 

60 heat exchanger 

63 coolant feed means 

64 cooling water pipe 

65 cooling water pump 

66 cooling water flow control valve 
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PAC - JP 

IN - SAITO AKIRA; SUGIHARA HIROYUKI; HOSOYA MITSURU; SHIMODA 
MASATOSHI 

AB - PROBLEM TO BE SOLVEDrTo miniaturize a particulate filter in simple 
structure and improve durability of an engine by reducing particulates 
in exhaust gas recirculated in an air suction system. 

(19)(1 l)SOLUTION:The other end of an EGR passage 16 one end of which 
is connected to an exhaust manifold 13 is connected to an air suction 
pipe 12 on the upstream of suction air from an inter cooler 17, and a 
flow rate of exhaust gas recirculated from an EGR passage 18 to the 
air suction pipe 12 is regulated by an EGR flow control valve 19. A 
controller 31 controls the EGR flow control valve 19 in accordance 
with each of detection output of a rotation sensor 28 to detect 
rotational speed of an engine 10 and a load sensor 29 to detect a load 
of the engine 10. An oxidating catalyser 21 and a particulate filter 
22 are sequentially provided from the upstream side of exhaust gas in 
the EGR passage 18. Additionally, it is constituted so that the 
particulate filter 22 also functions as an oxidating catalyser by 
holding active metal on the particulate filter 22. 
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1 

imm \ ] x>i/y(]0)Wi«^-7r::it/i.H(]1)l:it 
il miex > y >• ( 10) (C r^' - ^> A- - i^X 16) (?) 3 > 

ru y (I6a) .h^y^^-7<l7)i:*r:n-L-CxrSrfit 
12) t , Buiexi^i/y (10) 

K (13) izmm^ixmilx.y>^ym)<r>m:ff:^'z:mi 9 - 
A- - > A- (16) O ^ - f >■ (16h) ^ :n- L T til 

miie«m''i=a4)(::tg«!$n<t!l*i*W'f y ^-7 <17) 

J: ©rvX r jLi;i5«(!|c7)H!lE'S^l=( 12) CtgSg 25 ^X/j E G 10 

R.MI?S(1S.58) h . nSHEG Rjffif5(lS.5S)*>^>i|ijfefK^ 

'g=(i2) i,zm{(i^ixi.m^x<^y&^^im'^mtcE o r^js 

ft*)(i|i#(l9.59) t . fii;iexy>-Xio)<7)|Hlie5IjS$rm 
ajT.S.[slffe-fe>-*f(28)t. m)iex>v-y(io)om?^2:t^i 

tui--^ ftssf-t i^-^ (29) t , mmm.^ (28) 

(19. 59) ^ n yha-yODt^mtf.: 

- - #x y >^yc7^m/f:^mt&M.tzt5 v ^ 

mieE G RiiSftdS. 58) tCflWX±iiriffl!l*»(b|ii(Cig'fU5t 20 
«iE(21)i:'<-r^ ^il^-h •r/l^:7(22) t*i|g(t^>il, 
HOie^ '<n'^^a.V'-hy (22) (CvStt^M**ffl^$ 

nTmrtH'N"-r -f =^ .X h 7 ^ vi-i? (22) t-mitmkt t 

-T-^ - >>f^x y ^'y £0#f ^LSIS . 
[i§«ia2 ] xyi/y(10)<Oi!R^v;i7n/P KdDCtIf 

*7i$iimiexy ->'y (10) (cxr *• rJ'-.lt:^-^ -y-v (16) 

cr)3>7 U ■•/^f(U)a)> ^ y ^ - 7 (17) t €r^> LTft 
i!!iM'l=(]2) t . suiexy>^y(]0)OjJ^mv:r;l^;u 
K ( B) $ i-L Huiex y y ( 10) fiOtlM/J^ Srflfle ^' - 30 
- -^■ - > -^^ ( 16) CO - f y ( 1Gb) 5: :n- L T ::*c^t;flf tti 

mim^'WiWizmm^tii&mt^ttiSi^ y 9 '7-^7 m 

X 0i®fvXT±Sffiii^OiiyK'2im'g=(12)Ctg^§a/:: E G 
RJM§ (58) y . fi?K E G Rii?« (58) (CfStt '^ilB^ffi'Sm 
t ( 12) Wt$ix I.S^*'>^£Ogfi»&D?IS^fifet-E G RSTi 
*»IP#(59) fc . fliexy v-'y (i0)<^l5ll63E]S?r1^ajf 
-?.lH]|£-fey-^(2S)i:, Huiex yi/y (10) oaiSrSr^aj-r 
^fi^-fey^(29)i:, l!?lSlHlfe-by-^(28)a(/Hinea?t 
-t y^(29) £0#«jajaj:^3(cS^V^-CH?liI E G Kf^Sm 40 
# (59) $-$iJlJp-r S 3 y h a- 7 (31) fc Sr fiii. 
-7-y-7¥i^yVy<r>^\ii%.m\^WiZ.io\-^X , 

mB^ ■</U9 (22) tcvgtt^JS*^"ffli$ $ 
iiT flfiid' ^ =3f A l- - K 7 -f /U-:7 (22) /(^SS-fLfitftSEi: L 
Xhm^thXolzmfiSL^fi. 

Mie E G Rii88 (58) imtif •?^'<='ril--W7-f/U:?(2 
2) J; 01#//xTi7faPJ|i')frfe«fm'ff(i4)y;><^'Ji-ii!JL7t::: t 

^mnt-r?^9-:t<-r^'-i^^'njiyyycom:^'^mt 50 



<$g8^9-887 2 7 

2 

^^t:->-^«COfflj*:(cPt. , Pd. Ir. Rh. Ag. C 

o. Cu. N iXliC r(7)vS'(4^M$-ffi|^tT«lfi!c$n 
fzW^m 1 Xii2iei8cO:J'--if^A'-i^>#xy£/y<7) 

I 4 ] M°f - -f 4r u— h 7 -f ;p (22) i>zm^is 

il/UvStt^^/ZP t , P d . I r , R h . A g . C o , 

c: ij . N i Xlic 1- Th h mim. 1 ■> L 3 V \-rixt)4l 
iic^o^ -;K-^-^- •» ftx y x'ytfOflWXjt ft^^S. 
[ 5 ] Sg^k^tjlg (2 1 ) J; 0 S^^'X±?jg|HiJ<75 E G R 
3iff§ ( 58) (ciS^t ^.^IC O E G R}i|&(58) ^ SSEill) «f 

.^XJS^fig^lSixtgSI (60 . 120) i: , 
fnffi»3S«ill(60. 120)(c:^$«E(62) Srfi^J&fCmieEGR 
aSS(58) 2- j5£iiSP*'Xi7)^SJg5: iST$-ti-.5 
f5{63,123)t , 

mmimmi2\) x 0 #f^;^±8E(Bij(7)mrieE GR3i?s(5 

8) ^Cig^t^>i^::^OE G Ra»{58) 

<ttii-t ^.iSK-fe y-'?-(27) >; ^iii. , 

a y h D- 7 (31 ) //HirieiSJ^ -fe y -"f (27) (0*^ti5ai::*jtca 

-cfv ^■C B(fie<^«ttt&#e(63. 123) ^ ^ J: 0 tcffifife 

#x y 'Jy(nm':^m\^m . 
[|ff*iI6 ] ^tT--f ^jL^-V-7 -f;l'^(22) J: 0«W 

;^™bi<o e g Ra8& (58) tci$(t i^nc: <?)E G Ra88(5 

8) ixin\hmt}xt^:^m^m.tc^:^\^^(^(i. bo) t . 

ij^ieif^^JgSKSO. 130) (Cj^^^fit*^ LT MiSE G RMn 
(58) J iftf L h ii&Y^-^h 
3,123)t , 

mi'-^f- i ^a.u-hy ^ )V9 (22) J; OWWxTjTiWct) 
miE G RiiJfS (58) (C|Ji(t 'iix^c'JE G RjiSS(58) 
7LSiJf;<fX>SS*-}^ai-f S7aK-by»;-(87) t ^lli. . 
ayha-y (31)*-'H5ies.S-t yHf (S7)co^«aJii3:^CS 
o'uT Mie?^i««j:§^gi(S3. 123) J: ^ (cfileSc 

$*ifcll^:«l. 3. 4X»i5t^-rii*>ieiRi05'--1f^ 
Y- i/A-#x y >>'y«o#f;{f xmtiSS. 

[fg^JHT] EGRilK(5S)lCl5(t^.n:H7)EGRjl 

8S(58) i:mtim^^tmi^m^m^j:»^mnm t , 
mis^3c.mmmiZi^m^mi^LxmMiEGRmm58) 

BifieE G Ra8S(5&) (Ci5(t <bfxC<75E GRa8S(58) S:?^ 

fti.#f*'x)as5:«?ai-ra>aje-fey-9-(27) i: i:mt. 
:i:.y'Jy<r>MM:^mmm.. 

^^«fltjs^if.gi(123)Ai, 
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^^mmuo. m)izmm^nfzy'^ h (m. 127,128) 
miiy^ him. 127. 128) $-/M.T Hirieafesmsdao. 13 

0)t-friexT5:ffiiX-rS7nr(124) k , 

1512:^^7 h (126, 127. 12S)lCiS{t'bi-LB>iie/^' h 026. 12 
7. 128) $rf;fifL<imigexTcOH£AS:llilS^fl£=2(rxrg£fl:$iJ 

ffll^(129.131)t 

> h o - 7 (31) *''}aS-fe >-t (27 . 87) 501*113 tii:^) tc^ 
>r migd-/o r ( 1 24) S.I.<h5 iex rSl J:JiW# (120. 13 

A^iewiio ^ - '-n-?- — » #x i^' y iofl w xit-ft:^ 

[ IB*iB 9 3 (62) *>>J<T'*) o T , 

/^r.«ffi*&-m(63.S3)A\ 

,?!i^mS(60.80)(Ct#i^$iX7t:?^jJl7K'ff(64.84) b . 
mil{tfM<%- (64 . 84) ^ n- L-T Btjia^Je}t^(60,80) izm 
ie.'|<(02) 2:E3ii-r Wi<'tcy7-(65) i: , 
8Uge^»*^(64. 84) lC^(t ^iil[ie^feai7K« (64. 84) 

(66.80)t $r{'i;t, 

3 > h D- ^ (31 ) *^>sj8 -t (27 . 87) comai fcb^l I'Zm 

-»ttX>'i^'>£OflWX?f'ft^«. 
[ISaRIHIO] -J^*^':5'--1i^A'-i^Xl6)«7)i3>r 
U v-ff (16a) >'5'^7-7(17)s:i7)rBl5')©M«(12)X 
liXT (151)('«^$TlfM*i E C> R JffiK(18)(c 
tSiSSiLr>OHijEE GRfflSSdS) tCXT^ffi*&^fj§^-x 

l|fjiexTf!tJ&l=(24) HfStt^pitfliaxr («;-^'g(24) SrlS 
pa-^-6x7'|[gBIi#(26)i:. 

BulfiXTfftl&lf (24) c7)H;iieE G RaSS(18) A.5Dtg«SgC J: 
•■Jflfjy^T-^ra^OEG R31I?S(18) tCiSIt f^ilC^E G R 

iifs ( IS) ^ isax«. wxjsig Sr^iai-r s iam-t ^-y- (27) 

3 > h n- 7 (31) *>'fiWe?aS-fe >-9-(27) <r>miiitiif} izm 

^-c •fl;iiexrpsi5#(26) ^sr^-r ^ .-t -) (;t«B£$ n?"^ 

[iS^iIl 11 /N°-r-f^J.U-h:7 -f ;U:$'(22)i:-f y 
9 9-y{\7)t 5')ra1<7)SlM^ (12), E G RiiSS ( 18) XU 
urn's ( 1 4) ^ -v J. J'/ 5 - 1 0 0 0 / >-f-<?)« (3 
3)»>l5(+''jix^v:i«^^l^:<'^L 1 0\>^-rri*^UM<r>^~ 

[0001] 



<lim:^'xnmmmm (OT, EGR (Exhaust Gas Re 

circulation) i&w.t^'^'j) immLfzmif xmti&M. 

[000 2] 

x>'i/>c7)^^^^^p,i:l«^i:5:^S^rEGRa!fS*<iS^t 
, r £0 E G RiSSS ?y X £0/ N°T- -f ^ J- 1- - H 2: 

-f /l^ J; •) tIM/ XT?^ilR!)^)E G R jigS(cS<?*^Ji L t 
10 J:^-^?^^#r*'xr?^fflr?.?^ffl^il*>'i5ttf>it/::E(3 R 
^SA«^^^$*tTV^S (^l?30S6 1 - 1 0 1 6 6 3), 

Jfi^-h^ll«S^|5«5*-r'2>^'C', x>i^'ytcvN"7^^df- 
aU— h i^iKc\'^mt^tLtz1i^7^':^im^iX'^ h . ^ 
<7)t.S* , X y 'JytmU<^±-t^^ ^••r -f =^ A 1/ - J; 
J^lfiLiWiitX't' , *>-oxyi/yc7)filitjfttt'(^?SA'f 
— ^>*^?rte^"C'# -I>fi0t\ :x.y'Jy<nm!K^Rlf'^ 

20 ^JSjTST-?? ^co-C\ X y i^ybm\i!rrh n o x 

[0003] x>s;>'COiS^SSJtt>'#^ii?SPBT 
(C}f g^^nfcE G RjiSSic b 7 -y 7-7 -f ;l.-^*iiStt^> 

ct 0«f*'XTrTii!l'7)EGRil8Stc^« 
E G RilSS^ gTiii^. jS^-fe ^--^f *''^tt <^iXs Jif£7 ^ ;u 

o-;U-y <iV y//iStt f> il^CT-' ^ - -fe'^WX >f ) E G R 

30 ^^*^'PBJK$fLtV^^ (ll^¥2-4605 6) . icO 
^ < — te'/Uxy-^XO E G RJIST'ti. h 7 -/ T 7 < lU 
9 J: T -^(TJTvjiilBJOE G RiiSSSrf^tiL^iJpT?' 

A/L-7 A''^V^-C}^ffl7K(Cj: 0 h 7 T7 < iv-^t)^}^ 
[0004 ] 

[%BB*^'fifj^iLJ:-3i:-r€.illS] L*^L, ±iei^*i7)E 
40 GR^STtl. ||««i^7.f;U^^l*ltc«o^S2r^{t=5flt 

^ifh-^fz. tfz. i:.tm.^<^'r ^—^)V:xiyi;y<r>B 
G R^ST ti , J:t«^W:fcSi') h 7 ••/ 7- 7 >f I- 

'> i-z . S 6^(i . / N-r ^ =3r b - h 7 -< /I- 1^' 

X > y£7)if [6]±t:- # ^ - -t'^ a- - >^ a- f+x > 
50 S'ls'jafi^ti. jK{tfi4.«(-oiEA-r^iJr^.7--va^Srn;f)gfi51':J. 



5 

[0005] 

m 1 X[±m2iz^-tii 0 (cxy>-y 1 0 cr>m.%'^--^^ii 

F I 1 !.-tgJS$ilx> 1 OtC^->if-^-\'-i^-v 1 6 
50a>7'X'-v-'f 1 6ai:-( y-99 — =j 1 Ttsril-L'CX 

/l^F 1 3£;:t^^$iixy£/> 1 0i7)yM/;^2::?-.-l"^r 
—y-v 1 6c0^-t'> 1 6 b ar^LT^'c^tCflfai-ri.flf 
^1= 1 4 t . -mm^-^-rt^li^ K 1 3 XJifl^'S 1 4 

$ /iflijJg//^ y^7-y\7i:'i m.%x.r±.m.m 

(r)f^%m\2 iZiim $ ixfz E G RiiSS 1 8 X(i 5 8 t , 

;<r;^^^j3gl:«-|^^»£=SrE G RgitMM1JP# 1 9 X(i 5 9 
i:, x>-y>-i Ot7)(gfejgjg^^aj-*-S(?Ife-fe>-^2 8 

x>>-yi 0£0ft<gf5r<^iair?.ft?t-ty-»?-2 9 

iHife-t>-^2 8si/'^aK-fe>-»;-2 9co#<^aiai:^(cs-:y 

I E G R»it»$llt»# 1 9X«i 5 9 ^-WtW^I. 3 y h o 

xvf^tsiMs^ea^T j)?'. ^<7)t$ts$>?.tifi!cii, egr 
mss 1 8xii5 8izm:ffx±&imi}'^Mizmitfm2 1 

i: y A h 7 -r /P;? 2 2 1 *^l5ft ibix, ■< 

dr ^ - h 7 ^ /I- 2 2 tmAm^.t L T t> ^tg-^ j; 

(cmi^^iif-: 1 1 o(c$>& , ^ <r>mii xm\L^m.X' 
ii. E GRaifiUiijW# 1 9X{i5 9*<B3< t , ^-r^M/ 

x*i"fig(l:fefe.<«2 1 tc^7v$ix, >rcos?fl:ftl!.«2 i tcT«f 

^-«-T\t)^SOF (Soluble Organic Fracion) im.{t 
9 22 (w#A^iX, flWXt^JCO/N-i^ -( ^ i u- ho 0 -fb 

7 ^ /1 :5' 2 2 Cctt« t/::«t|±7 /P^' 2 2tc:ffl»$it;t 

[0006] SI^IB2 fi|BH{±. 0 7 tCT^-T J: ^ tc 
flfSv'g 1 4 XJi»SfflJ*>/i>|R{cKfkftM«2 1 t /sx 

< Jr.xU-h7 >r /W:?2 2fc*<iS{t^>il, 'N*ir ^ =5r j-W- 
-h7^;L';?'22 (CvS14^ig//ffl}$$i\T^t7^ ■< =^ i 
- h 7 < /U:? 2 2 t LT fcSftg-rS J: o tcffl 

EGRii8S5 8*>V\'f -< ^il^— h7 -f /W^' 2 
2X0 imxTm%<^m%*e l 4 A^i^-H-Uft tTt:^ t 5:t# 

ta > r ^ - ;K-f- -x- - Y+x >- v'Vioijr;^,- xft-((:ijiis 

fi44K2 1 SlUVn't- ^ aU- h7 -f 2 2tc:J; Omt. 
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X*>-EGRiiK5 8^/i-LTlS^'i=l 2tC^?lE?:fII., 

[0007] m^m 3 twf^sf^Bflfi . iisRJi 1 xfi 2 tc 
xiimit'r^m(r)m.mzpt. Pd. ir. rh. a 

s. Co, Cu, N i X(±C rOvSli^iRaraf^tTfil 
ix/'j 9-7ti-1- ^r-i^^' Wx >- v>>c7)flW'.X?^ fl:?3^a 

(?! ^B)!-C-*) 'J T . mtcv N-T- ^ h 7 < /i. 
10 9t,Z^^^tx.fzm^±W,iX^P\.. Pd. Ir, Rh. A 
S. Co, Cu. N i X{iCrT$>.5Ci:S'tr(S>t-& 

9 - ^---v^x >- 'Jycr>m:^':^mt^mX'h i . 

[0008] msm 3 izi^mmii. Msm 1 . 3 xi± 
4 1 ^m*»ic<^4. siB^T^) -5 T . Htcia 2 at'^ia 3 (c^i^ 

-5 tci!^tJ!!l!*JE 2 1 J: OSfX^^iSEBB^^E GRJiSS 5 

8 (i, /I ^ <7) E G RiiSS 5 8 S: gg^i ^ ^S";^ 
jS^eg'3r^35}ftg|6 0 k , S*3ctSS56 0 tCf^«6 2 $rift 
*^ LT E G RiiSS 5 8 ^ ^ i ffiT $ -ti: 
^Jft*K«^^#S6 3 k . B!^t«a?2 1 J: <0¥m^±^m 

20 <7) E G R51K 5 8 t;|gtt '^ai c7) E G RjMSS 5 8 ^eSi-c 

Fo-73 l*ijSJ?e-b>'-+/2 7<50<^iJt}tU:f3lc:S-:^t^Tr^ 
6 3 ^ »Jfflli-5 J: 3 ^ -;tO^ 

#x >- i^' y oSf ^k^ST-J) . -I io^^^ t!?':^ 
?f-ft^ST'(±. S5^tJ!!l!«E2 l{^^A^^tSSWx^SJS;^)>• 
?£JS«c.fJliii$fi'5/^-:a^- iSM^l 2{c?ifi![§7X^*/f 
/j'X'^cr)->riiy s.~hi>±i^m^ix?>. tfzy ■<!i-?22 

izmmucmi. y < >V9 2 2^zm^^ixti^-jhWhK. 
30 oym.^m(n^\^^x'%>wi^m.-^^'^'^>&^m\zx oss 

[0009] %tm.e\,z\%hwmt. mm. 1.3.4 
x<± 5 V ^-rnA^tcf^s igBg-C'A 'J T . K(::iM4 (:^r<-r J: 

E G RifiK 5 8 (CiStt <^i\::cOE G RJ1S« 5 8 ^rJSixl) 
JitXf;^ t ^5c}fiiU-flg=2:^^feS8 0 k . I^35fei§8 0 (c 
'i^^mik LT E G RiifiK 5 8 5-8i&h.Sflf;<f ^OjSS?: 
iST^-ti-|.?^«tfft*&^a8 3t, M-7^^^ib-K7 -f 
i\^9 2 2i O^fTyxTiTiffla-TJEGRiiKB 8t;fii(t'^ri 

40 vicoE G RiMS 5 8 s:im&flf;<^'x?a]K?ri^ai-r 

7 w^{iiai:»ilcS-:5v^T?^^tt*&^S8 3 J; 

9 \izmL^ti.tz ^ --if-^ A- -i^'-v \^aLy'jy<nmiS7.n 

w^mx'hh. zm\ij7.n^m.mx'\i. ®!-fi:«!«E2 1 

SUf ^•^r -f ^ A - h 7 -f 2 2 C J; 0 Yt $ f (-/o «f 
//■xtfoigjt«<SJi35c}ftSj 8 o J: 0 n%<n^^M^^zmm 

v>„ 

50 [00101 mim 7 (cf^^ %ufl{i, ISjRJB 2 <;rl W.. 4 
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G Rii8S 5 8 Cri5«t E G RaSS 5 8 S-SEfi l> *f 

/f^ t sot. .^3£}eS 6 0 iZi^ 

T^iti><^mm^^f^63t . EGRiiS85 8CCiS(t^> 
fl C £7) E G R aifg 5 8 ^ ?fifL S 2: i^ai-^- 2> ?S 

S-fe>-'^2 7 > S-ili., ay ho-5/3 l*>^aS-fe>'-^ 
2 7i^1^ajttJ.tllcSo'«,%T^#«C**&^F56 3 5rSiIffllf * 

J: 3 1«fiK $ ri/:: 5- - -i^'^ ^ - y -v x ■/ > £0«t z/;^ 

<^fbi«fiT'.t!)^., ii^m:fj-^-m\:Mmx'ii. mmm.2 lo 

E G RiiSS 5 8 (C^A $ fl/c«//;^iOiSJ|[//Si^m?s 6 
y 1 0 T<nmm}mtii&T L ^ . 

[00 1 n mi^maizm^wMi. ii3!<ii5^:v>L7 

JSE/Zx-rX^-^T, 2 3*\ S!l3SJeSl 

20. \30izmm^tifcr^hl2e. 12 7. 12 
8t, y^h 12b. 1 27. 1 2 8$::n-L.TSft3?Jft5l 20 

1 20. 1 3 0{cxrSrffil-ri.7'or 1 24t. 
hi 26. 1 27, 1 2 8ClSftf>ix:5^^'M 2 6. 1 

2 7. 1 28 5rsS[il.& JiriOgE45-iiS^«g=5rxTj5Kl: 
$ilffll#129. 1 3 1 isarfiSi., 3y hD-^ 3 1 Ai?a 
m-fe>-'^2 7 . 8 7c7)1^tliai^JtcS'5»'^-C7nr 1 2 4 

st>'xTSLai6w# 12 9. 131 ^mm-^ X 0 i,zm 

X-h S . 9 (zfS h WW.i - iW^iB 5 t'V ^ L 7 V • 

ii/;HC(.?!.5>|feB;j-c ^j'..-C , sg{cI12Xiil2l4 C^^-t i ') 
{zYmJM<.X'h -> X . Stm^^fk 6 3 X(i 8 3 , 5* 30 
SctftiS 6 0 X{i 8 0 iziPM^ iXtzi^&A'^'S 6 4 XI5: 8 4 

t , amAt'S 6 4xi,iS4^iyix sftxmss 6 o xts s 
0 izyi(.is.m-i-^<^&7i(.^yy°(> s t . ?^«i*^6 4 x 

lis 4 (ciSvt ^.ixJ^ai.'KW 6 4 Xli 8 4 5rSi[ix^*50)TL 
ft^PS^tg^^^ai^»iJftl<IP#6 6 XtiS 6 > SrfiS 
i , 3 >■ h D-7 3 1 A<j£JK-t >-^- 2 7 X{i8 7 i'Jl^tti 

aj:>] ics-^v ?^aj*siEa*iip# 6 6 x{i?^ai7Kdss»i 

40 

[0012] iff^JRl Olcf^&^Bfla, IB3«iRl=5r^^L 

4 V ^-fixmz^t i> ^mx'h -y X . letca i x<±0 s kz^ 
-t i 3 tc-iig*«^ ---Kf-A* - i^' A- 1 6 £7) 3 yri^ ••/ 1 

eat'f y^^-51 7t<7)ra«0l!aSv^l 2X{lXT5' 
>-7 1 5 1 Ctg^$ixfl!li^S*-'EGRa8Sl 8{Ctg^$ii 
/j^o E G RiiS8 1 8 irxr S: ffil&^{}g^xr«*&^ 2 4 
i:, xrfjt|&'g2 4l3|S(t'^<xxT(ft|§'ff2 4 2rrafflt- 
^ XTllJirii# 2 6 >: , xrfl^*&'i= 2 4 ct) E G RSSS 1 8 
'•^0^\^mS>X 0«t/yxT?iiilH!lc7)EGRiM8§l 8(C|$(t<b 
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8 

2 7i7)l^|fctiai:>3t:ao'V ^rxTDI g5#2 6 $r$iJ«-t^ J: 
9 tcifS^S ^Jt -'-n^ A— \^j.yV'y<nmfix^ 

\mm.x'tbh, :L(mf}m^^m.x'\t. egrjiki 

8 $:wgixSSf*'X{Cxr//xr«J^«=2 4 Sryt-tTai7v 
$ltTvI^$iX^^Ot\ EGRSKl 8f*'C0U^*'Xia/I 

1 2^^<7)«M/Xi')IS>Tia;^ta±L.^C § l> , 

[0013] IfljRiIi 1 \>z{^.hW%i. fii3?ii 1 t't'L 
1 0 \^'f-Mi^\.z\^^W^X't>->X . 3g(cll 1 (C;T^-r J: o 
tc^'^T^^^jri^— ^/U:J'2 2fc-f >':5'^'-7l 7 i: 
i7)R3c7)PaMl= 1 2 , E G RjMS 1 8 Xtiflf^l^ 1 4 P^d 
,X •■/ jL*i 5— 1 0 0 OyM V-f-£7)iP3 3A»iS:t»':>iXf^ 

^(nm^^y^ v*^t^aT-(± . K-ftftfe^ 2 1 n*t^ ^ ^ ^ u 

-h7-f;P^'22 £7)Sfin-A»iM 3 3 tCTlift? iXS ^cV), 
Jil£SfiJt<7)x>'>''>-l 0A.c7)ftAi&l%ihT#l>. *B3 3 
(7)yvi^jL$:5— 10 00/^y^tC|5B^L:!"ciO{i. ^ 
y V- *i 5 /-f >-?-*)f|-CJ) St>'N'-X'f=*fj^U— h-7-f 
/U:? 2 2^<rm^1f:^y~^y 1 0 l2®l|X$fll>TS:-^**' 
^t, ^>7v'jL*nooo/'fy-f-$ril8;tSfc®».'»l 

[0014] 

[^BflconjfioffA^.] }xic*:%BB<ois 1 commmm^ 
mmizm-:s^ ^xmL< mn-ti . 0 1 izjjk-tx -3 . t-' 

4 —^ivy-y-Jy i o co^^^-K- McfiSJM-^-^l^'i^ H 

m'-'^*/n< 1 3^^rt-csm^=i 4*<tg?s$iX':.„ 

^^1 2\>z\i.9—^-&^-'J^ 1 6<753:yTU- 6 
■Ah.Ay^'P-'yYl fcA'-eix-eixIStti^^i, fltr^W 1 
4tC{i:5'— 't^^A'— i^ A' 1 6 1'>- 1 6 b//ii^(to 
ix 2, , mij:^ 1 2 (CIS?!-*- 1. E G R iiSS 1 8 c7) 

-5*?«iflfmvr.7^;l. K 1 3cOSSa5(clf^$n, EGR3iS 
SSI 8iOfl!lS§{±3>'7"U--y^f 1 6 at-f ytJ'^-^ 1 7 
>;iOra£7)lfi^'» 1 2tcri^Six4. EGRaSSl Slew 
dtfOEGRJUKl 8A"^>©Sv^l 2tc:e!8SE$ix?.Sr*'x 
<:08£«^iaS^tt^EGR8i[«»)ffl)#l 9A>'l5tt^.ix 
^, j:(7>$iJtai#l QtiEGRiiSSl 8S:m-r2.#(*:l 
9 a , C <7)##: 19a ?r W^fO^lK. ap*> E G RilK 

1 8 tm'&'mmzti: i o iciE»i-r ■/ \^y:^^ 

-9mzX^^^^i\.fMi^ \ 9bi:5r^t?.. 
[0015] ifcEGRi^$lHai# 1 9 i o^t^yxT?! 

ffliicoE G R3i8» 1 8 \.z\miiy^^^mt-(^>'mzmmsi 

2 1 i:^^T--(^j.^-h7 -i/Ur? 22tiHW^i^h. 

3g^c7)-fe7 5 -f^MZi. 'Om\SL^fltzf\~flMM\^\.ZP 
t . P d . I r . R h . As. Co, C u . N i , C r 
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A mmo)^'7^ -> 'py^zx "■m^^^xx. y •< 2 2(n 

FraSi!S"tfi(C(±F' t. . P ci , I r , R \x . A g , C o , C 
II . N i . C r?fiO^S14:^KAi|Bf^P?it^, iStt^SH 

7 2 2ommzmm.^^t\.i,ij^ . -^v^mw^z 

r - Til- 5 -t-f^M ^■^tsXy')-i^~^-(>9'L fzik 
l,zm.n$tl. ±ldvSttife«{cJ:0^«7 i-;l^^'2 2{±* 

izKc-^x^^i. mitnm 2 1 Rx/y ■01922 im-<r> 

[0016] tfzEGRm^i 1 8icxrs-«*&Wflg=arx 
rf*t&« 2 4 1 2 1 E G Riiss 1 8 1 <7)S{:ii 

iB*gru^5iil., lc?)x.Tim'S2 4cr,-mi9-::r:i-^ 
1 6c0i?>7'P y-tf 1 6ai:EGRaSSl 8iOqR 
m«l 2/vt?)Jf^g|5i:<7)rai7)iglM'tl 2lC^^$ii. X 
Tim's 2 4 cnitimi E G RSftMffil# 1 9 h K^fttl? 
2 1 tcorBV)EGRaSSl 8;3tg^$ill>. XTftJ&'ff 

2 4 lC{i^i7)XTfit*§'i=2 4 S:^mfl>XT|fiIg5#2 6 

3&«is{t^>fx- x.Tmik'B2 4<DEGRm^i 8^mm 

mtt5itm%2 1 i:<?)r^£7)EGR.ai?Sl Sl=li^£7)EG 
RJM5 1 8 2riTSatSflWxiaiKa:<^.JU-r^)aJS-ty-^2 
7*<!g(ti^ilS. ;c7rS«-tr>-^2 7, Jiyi^yiOCT) 
m%Rm&^mii',-t7^m$R-izy*)-2 8, RX/^zyl^yl 0 

cT^m?^ ^m^Xx-th >-*f 2 9 c7)<§-i^ tb aj 3 y h 

□-•5 3 1 c')iliiJiJP7v.tlCJS^$z'C- 3 > h- 0-7 3 1 £7) 
»JjWia:»l<iEGR^fi:$ffai#l 9R6«'xri)3®)#2 6(C 

[00 17] ny 1^0;<^'J 3 2tc<ixyi^' 

y 1 0 <^m^mmMjf^n.^<^mit{zm-hEGRm.mm 

1 9 <C i S E G RiiKf 1 8fOfija5rBliK*''"7 -y Th 
LTieif$ix&. hD-7 3 l*«lll16-by-*f2 8S. 
t/ft^-fe >••*;• 2 9 <7)«-maia}:»3tcS-:^v »f E G R^J:©J 

MA^x y i/ > 1 0 X'(r)^-mm.m'SJ§. * <ST 5 ii: . N O x 
^{&:AX'hhX')\,Z''^^nX^^h. */c3>'ha-7 3 1 

(i.jife?S)K-fey^ 2 7*««!ai-ri>flf;<r;^?a«*«2 o o- 

3 5 0-CJ:^-5>ct ') l;:xTllslSi5^f-2 6 ^UM^h. 

^y*r2nm\&-thmm.m2 1 APtcfcttsst^yx 

?aS*''4 0Q'C$-«l;tSi:, Sf^y^tfOSOadilKYt*!! 
2 1 J: 0 K?€ ? ^iT 7 X - h £?)^fig*<liat (Cti 

■^^I'-hb LX ^'yyht^ix&A\ 7 < /I- 2 2 -C'(i 



%i:•mT'^^^^;/c^^$•*-rl.. Z(7)/zib. ay ha 
-7 3 1 tiE GRiiSS 1 8 ^Sixl.iJP;;fxjSg*^±ld?a 
/tigiai*I=i: €> J: 9 (cxrliai5# 2 6 ^^iJIJp-r ^ J: -) 
fiK^nS, i/c-'N'x-f =^j.^'-h7-f;l-^22i:-^y^ 
1 7 tCOmcrm^Wl 2F*l{C{i^ yj^i7&i5-l 

0 0 0/^>'^£0»i3 3*Ji5tt<i>i'L5. =IC0»|3 3{±S 
U S 3 0 4 XJiS U S 3 1 6l?tf0^*rt i 0 m?<t, 
/N'7"-^^iU—h7 -f ;t'^'2 2t-Y ^^^^-7 1 7i:^0 
rBlT'J>ixtf . E G RaSS 1 8 (Cfgltt t) J: V ^, 3 4 {i 

10 5'-;K-f-A-->-> 1 6i0^-fc.> 1 6 h J; 0«f;^'7.T}Tt 
PlOflm'g' 1 4 lzm.lf -AXtz-? yyX'h*). 3(oii9~ 
7f^^-c-'J\ 1 ecr>z3yrV /^ 1 6a J: OfSmxr± 

[0018] ZcnX 0 izn^^tX.fz9-::r^^^-'J^n 

:£.yi;y<rymf}7.mt^m.<r>me-^%mt^, nyho 
-7 3 1 *<E GRcSftS<Jt*ll# 1 9 ^ ra< h , Sg^tfi!feiX2 

h p <i«!imfi*^^Jl!!}t?A*«*^-C-#> ^ S O F ( Sol u 
ble Organic Fracion) i)mimm.2 1 {ZX *)m.i\L9m 
20 $ix^, ::«0K-fl:^!S!a$iX3t«Wxt4M--r ^^^^-h 
7'f/^:5'2 2(c«A$ix, mtfX^(r>J^'T>t^a.V-\' 

^%h'#4^v^}|f*'A*fij5^'tl 2{c^HS§ii, xy^;^ 
y 1 0coj|tA'tt?:r6l±-r-|'i>. tfz7 4)\^9 2 2iZim 

Lfzmtiy ^J\^9 2 2 izm^^nrz p t iz± KWI 

$ixS<7)T\ 7>f/P;?2 2*«BIS^ O-tS-rtJi'SrV .. 
^:^c^^k«!*JSE2 l{z3SA$ni.#f^Xt:{±i!S^Wl 2c7) 
xTA>xrfft*&'g=2 4 A'A>ffi*&$ar?g,-^§/1., flf*'X 

&^t<3 5 o'caTizmm^ixhfzib. mitnmi i iz 

30 T-t;-/t^7i-h-*^r^fiJ<:$ii^l ., 7-i-/U^2 2(C1H§$ 
ix^crS1'MW,ti4 0 0'CWTc7)(RjaX'tfi4.«vS14S^J^-f 
c?)•C^ 7 /U^' 2 2icltSL,^>:iJK{i±idvS'ti^m±f)i-S 

1 7-^xyv-y 1 0/vc7)J«c7)#€-i:. 'fy:5'^-7l7 
^x y y 1 0 <7))g:ft h ^ R&ihT # & , W^zmtmk 2 

i^^^T-^^^v—vy 4iv9 2 2^mxm<,im.%'si 
2mzmfhixkm3 3i.zxm$k^ixi>tzih. kimw 

^Oxy^-'y 1 0'\Of5A$rRfi±T# i>. 
[0019] ll2^^V^03*±*%Bf}£O^2<?)||*fe£7)ffJM 
40 0 2 {Cfct ^T 0 1 t |5l-??#<±R-gpa2:iK 

•r, EGRJfflKSSiO— Sg{±^'-*i:-^A— 1 6i0:^' 

- h'y 1 6 b t V7 -5 3 4 1 <7)ra<o«m'g 1 4 ^zmm.^ 

ti. EGRii885 8£Ofl!!3Sg(±xr:7iJ— f3 6i::J'--1< 
1 6<orjyru "/iM 6 a t (^(5<r)®S?^ i 
2 ICtg^SiX?. . ^fzEG RjiK 5 8 1:{±:: c7)E GR)i 
«S5 8*»f>l»$(.<ifl 2(CIg«iE$il&St;9-7.«7)?TLl:^l)?lS 
^«g<<r E G R8gft$l|ai# 5 9 *i^lt ^>^t, E G RgLftM 
0P# 5 9 J: 0 #f;<fXT^£ffll<^E G Rii» 5 8 (CJi^f;^^ 

50 2 2 ^*'is{t^.ix* , mtfm 2 1 J: '')m^'x\jr^m 



( 

1 1 

(7) E G R iis§ 5 8 izii '7vy'? m^mrf h^vVP^ 
g65 8a*^JBfi£$ix, EGRBgl:*iJfflI#5 9(i±id7^ 

•t . 0>im 5 9a *^-^SI8ttX{d^^0#)!l 5 9 a (C 
■ri,lklZJ: *■) E G RiiK 5 8 ^r^Pfl-t 5 9b 

.h , I iO#f^ 5 9 b ^ E c; RilS^ 5 8 O ^ 7 > ^^SE 5 
S a 't' ^'ym^U rfi) (CffifSS!) $ lirT E G RiiJfS 5 8 //W 

0 ifiRit ? tLfzmm^ 59c. tirmth. 

[0 0 20] EGRJilfS58W^'-7>7^^g|55 8a;HSi 
ii->'^'ir y v-enzx OS^^iX. ::iOv>y y h 6 1 
EGRjiiS&5 8i:<:0^l3»i^«6 2*«jffijanrtg^SW6 

1 a;!rtmSil|.. EGRjiS85 Sc');' 9>':?4fcgP5 8 
afc^^'-v^ y h6 1 i:(Ci0.^3<mts6 0*^-«lfi!c§il 
S , C CO^^cim 6 0 COSRfr 6 1 a CC(iJ^.«tt*&^f5 6 
3lcJ:>)}^«IE-C'ftS7K6 2*iflfci^§fLl.. S2tc:Mo-C 
?ft4««^#ia6 Sfi^-'-r^ ••/ b 6 1 izmm^tlfSt^fflyh 
1=6 4 t . d^OJ^^giTKtG 4 ^f^LT±ieSFJr6 1 ale 
7j<6 2 (123 ) 5-Ej||-t^^ai*'-K>'T6 5 t , 

'i'6 4tClStt'^ix^-^J^fl1*l=6 4$rggii^7l<6 2 (0 

y J^ayK €: Ltir V ^ 7 i^x- 5' su^'x y v y 
alglIfc*l=6 7$•:f^tr^i^S■^i■^;Kyr-C#)l.» ^ai 

7K1=6 4^7)— 5^(i;Ky7'6 5 i7)D±aiP{Hi|(7)3^6 7 l^Jt 

gst^ii, ma^iiyiyj^-i^izimt^tLh. (%&Aim.s.m 

Wr-6 6«?^J^l7J<'»6 4^:l?ami-'S.--H'^# (ii^-ti- 
■f) t. ^i')-- K/L#$rp;r5EcOftJs. En*>?^ai7k^6 
4 tMrn^mmzKih ,-t -5 & -y fy 

9mizX 0 ^Sfi!t $ ilTtiSESftSP 6 6 a t . 
[002 1 1 ^;^EGR3iSS5 8*:}jiaiS«WxiSJK5: 

i^ai-r I. ?ajg-b y-^ 2 7 {iis-ibfiii® 2 1 /it/B^cms 6 

O^i'J E G RMn 5 8(itf7'v$iX'S> . 3 y ha--7 3 1 

<7)Sijefl7.:^tc{iiaj!g-fc y-^ 2 7 , nifE-fe 2 sat/m 
<^-ty-^2 9<7)#<S!tiiiiJ:>]*^'fi^$ix, 3 y ho- =9 3 

1 mm\i:,-hi^z\r<%n7V.\mMmi^ 6 6 & ve g rss* 

i6iJW#5 9Wg^$iii,, i/->:rjy ho-5 3 ItiEG 
RiiiiJS5 8$-}Tiil-S.flf;«rx?aS*S2 0 0-3 5 OX:olE 
mn^z-^^^Xo {c?^a]7t<?TiS$<IW*6 6 5r*lffll-r^ J: ^ 
l^fill^t^ni,, i^^iJl7jc-lvy7-6 5 t LT(i, ±i£^Oj: -) 
^Srxyi-'yi Otc J; OBBiSSiiA^oxy v-'y^ftaiTK?:^ 
v-'x- ^' aofx y y^n^{z%^^ -a- ;Ky rt:'{±^ 
< - ^im^e oi.zr^m:hi>A-^(> 2 ^fti^-t^^ffl^T) 

-+fyr-Ct> J:v>, ^c7)ii-^, 3> ha— 5 3 Hi^ftaiTK 
S[l:$ilffll#6 6lcADi.T±ffi;Kyr^^ t>*i|ffll-r^ J: otc 

[00 223 Z<r>Xol,zm^^ixfz9-A'^^^-':^^¥! 
x> v'Vi'jflt^xv^-ft^STJi, .'KG 2{cJ; *)m:fj'^t' 
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1 2 

m±±ieas 1 <7ymm<r)mm t b&|3I«-c-*> s cot, lis t 
[0023] mA\.t^wn<nw,3<nmt^cr>mm^7r^-r. 

ll4t;fo^>-CEl2i:|nl-ft^Jilnl-g6iPp5r^"t. EGR 
x^mm^ 5 9{ilS 2 cOll)tfeiOJi?.^cOE G R«L*S"11W# 

k n-mt^zn^^tLi, *\ ~<r)^ g r»s[»sii w# 5 9 

colli ralc{i;**i35}M5»il5ttoix-r\ 'n^^ ^ ^ u - h 7 
'{1V9 22X OSf^y^^Wtffl^E G R3iS& 5 8 tcS*^^ 
10 S8 0 im.\^t;tih , ^^1^8 0 {±E G Riififf^ 5 SCO 
J51ffi2:5S-5 >^>^y 1 Cc7)y>^-y I- 8 1 h E 
G RiiSS 5 8 1 coraicfM$iXf^41*^ai§^fife=5:aWS 
lat^fiSi.^. icO^Jt{^8 0iOS?;f8 1 a(CJi± 

Tk't 8 4 i: <%&7i<.7fi y r 6 5 i; f^in*rl£S$'J^ai# 8 6 t 
^W-ri.. ^f^s»ScJSS8OJ:0fif;<^^Ti5iE«!l«OEGR 
aK5 8l;:»A$ii&. 3yho-^3 lcoSiJtWA+)(c 
{iS^-fey-^8 7, iHie-fey-9-2 8^it>'fl?^-fcyt>-2 9 
20 ^#<^!ajai;>j*im§^, ^^^D-^3 i<o*i)taitti;^i 

t:iifftfll7K«£M*'JlW^ 8 6 Rl.<E G Rgg**IJ1IP# 5 9 

^^Ai^-hy ■</i'9 2 2izX^ mt^tifzm/f :^(r>i§, 
S*5 1 0 0 -CJiliTJ) !> 1 1 «r?aig-b: y^f 5 7 timtH-t 
i>t. ay hD-7 3 l{iccojaK-ty^f8 7<7)^^mai 
:^jt;tt^'c^T?p4Se^*^#S8 3cOf^jai7k}5£a$W#S 6 
S C i: JC J: D , /^in7K«=8 4 SrcH- LT*?,x«IS5 
8 0^2gBlr8 1 atffein^KSrffil-^-^. ^co^*, Vf ft 
30 $ii/d/WX£0?a^{± 1 0 0*C*}?th^'0 , xyi^'y 1 
Q(r>mv^ 1 2tCi:bKe^^fi:COSf;<7"XAifltjg^ix^c7) 

xyi/yi 0-C-<ofi*fl?5!i*{if&Tt^v^, 
[0024] ia5{i*:?&B-^<7)IS4 cO^gc^omsSr^^-^. 
ia5(CfcV.TIl2 tis]— l^^tsPl— ISio" ar^n-r, ^2c^0 
||J6£OJg®<ofl^;</ x>t^tJISco/N-7" -fdfiU— H7-f;u 
2 2 J: 0 «f;<fXT^ffl!lcOE G RiiK 5 8 tiSS 3 (O^Jfe 
£0Jg®cO^5:}ftSh l5]-fl|3t<7)^^}eis8 0 *>i5lt 
S . s»X«iSS8 0 <0i^> .y h 8 1 6 4 A- 

40 7k*»'IBM$<x, c:c0J^ai.'K'g=8 4lc<±?^ai7KS£ftS')^# 

8 G^ilStf^tLS. ?*^mS8 0 J: DSfX/'^^TsSWiliOE 
G Riiifg 5 8tC{iC:c7)E G RiiS§ 5 8 ^mixh^\fj' 7.>§y 
^i:m^-i'h'iSJ§.^y*rSlimX^h.h. ny b-o- 
5 3 1 cosiJtaiA:^lc{±}ajS-fe y^2l . 8 7, IsllS-fe y 
-^2 8 Rl,<ft<^-fe yif 2 9 c7);g.f^tliai:>iy/tSi^$f U 3 
y 3 1 co$il»ai:>3i:{±<$ai7kwS»*'Jffli#6 6 . 
8 6 E G RS£4*)ffll# 5 9 tc^igJ^ixS . )A^X^ 
ti3R2co^tecoB.'Si:B&l^-C«lBK$^T-^. -^^.t ^~ 
mL^f\-fz9-M^\' - ->'a' Wx y i/ycoWWxfHtlS 
50 m.X'M. Kfbft!t<«2 1 tc*?A$ii^flWxcOjatS{i:*!\3c 



1 3 

^io?ajfg{i2 0 o-c~2 5 o'CTf)h*\ z<r>m^xii 

Si3em^8 ocrj; oYvm^tiX 1 0 or^jftt'SrSO 

[00 253 meii:^m^<r)^5cn>mmcr>mm'S:in^. 
me c^ji>Tisi2 1 i5i-f?^iiR-gpa$-^T-r. e g r. 

SM-Ti'ltW^P 5 9 >: ftS^kfi**! 2 1 > OMC-) E G RiiJS 5 8 
h , 'V-r ^ :if U - h 7 •( /b^ 2 2 J: m:f3XT<m.m<^ 
E G R.iif§5 8 i: {C<i, L'CXT $-fflV%S»i3c^ 

?S 1 2 0 . 1 ? 0/}-^ix^'ixm.^ihiLZ> . Zixh<^:>mi 

1 2 0 . 1 3 0 Itm^t^ E G 5 8 lC«i! $ 
EGRii^&58J: 1 20 a, 130 a 

t . ir-;^, 12 0a. 130 art(;0r^£Orail$:**t*^ 

304S.t>SUS 3 1 6*-i;>^l,, ^^^tSl 20. 1 

3oizm^x-hh:c7t:m^-rhm%^i^^fk \ 2 3^ 

t-^-l 2 4b(;:j:0IBift§ii^:7'oT*«cl 24 aS- 

^-t^ ruT I 2 At, 7-DT*«s 1 2 4 a <7)B):tt! □ Cc 
t«*S$ilfc±r7 h 1 2 6 t , V 1 2 6*^f>-«-llgt 

LT^ftxIft^ 1 2 0. 1 30 CO-g^^f^ice^ iE? 

M 2 7 . 1 2 8 i: . -*tcO^<Sr 
^' h 1 27 . 1 2 SICiSlf^iiClfL^cO^iISr/i^ h 1 2 
7 . 12 8 ^}TUl ^ XTiOiSaS: -eiX'f'itiiS^II'S:- 
it(7)X7"?jiifi,fJttP# 12 9. \3l'cx{^z.h, ^DT 
*(.f^l 2 4 ac7)nii7,n{::{ixr:5"J— t- 1 3 2*^'IS*tf, 
ix^„ xTiriSiHW* 12 9. 131 li/j-fS:? ;7 ^ 1 2 
7 . 12 8 imm-th^t- 12 9a. 1 3 1 a t , #(4? 
12 9a. 131 ai-p;r5E<?)«.lt- h 1 2 

7.12 8;Ci5F;r5gC0^S(c^^ ^ d tcSBDj-r-S ;^^t- v b' 
y - ^^(c J: 0 flt^^iiTtSBBSB 12 9b. 131 

[ 0 0 2 6 ] E G R8Jfi«l|«iP#5 9St^S?'fbtt«2 1 13 

tOE G Riif« 5 8 . f»i5c}ft?5 1 3 0 J; 0 SWxTSiil 
c7)EGRii8g5 8<!:{C(i. E GRiiSSS 8iO-eii-fix<7) 

^fiv$-»i[n*i?w;^jfl«?-«iai-ri.?a(S-t>"^f 2 7 . s 

7*>-?■i^-e■i^^fA^«i^S, n ^'ho-^ 3 1 coMWA;^ 
i;:(±i&jg-fey-t2 7. 87, (llte-fey-*^2 8S.Va<^-fe 
y+>-2 9(7)#^mm:>jA<tg^$ii, 3>'ho-73icD 
Sl|fflltb:']tc{i7'oT*f*l 2 4 a.i:Wmth=k—^ 1 2 
4 b . y.T'{^mAW^ 12 9. 131 Jtl^E GRggSJlJ 
mi^5 9 (Ctg|jg$ iiS . E G RiiSS 5 8 
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